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ORIENTATION TO THE MECHANISMS OF CLINICAL SHOCK' 

E. A. STEAD Jr., M.D. 

and 

J. V. JVARREX, M.D. 

ATLANTA, GA. 


To the uninitiated the literature on shock is 
confusing and difficult to understand. As used 
in the clinical literature of the last thirty years, 
the term shock has described a clinical picture 
characterized either by a sharp fall in artqdal 
pressure or by the peripheral signs and symp- 
toms of a decrease in cardiac output. W hen a 
physician said that a patient was in shock he 
was describing the general appearance of the 
patient. The term had no specific physiologic- 
connotation. It did not indicate why the circu- 
lation had failed ; it simply implied that it had 
failed. 

From time to time various authors, including 
ourselves . 1 have attempted to restrict the use of 
the term shock to the circulatory insufficiency 
produced by a failure of venous return to the 
heart. Further work in the clinic has convinced 
us that a physician many ( times cannot determine 
at once the physiologic basis of the circulatory 
failure. He desires to describe in a word a 
clinical picture dominated b}* the peripheral 
signs and symptoms of circulator}’ insufficiency, 
without committing himself to the cause of the 
circulatory failure. By common use the word 
shock has become entrenched in this sense, and 
't does not seem wise or possible to attempt to 
change its meaning. 

On theoretic grounds it is clear that the clinical 
picture called shock can be produced by failure of 
erne of several portions of the circulation ; first, by 
inability of the heart to pump the normal amount 
of blood because of weakness of the heart itself . 
second, by inability of the heart to fill properly 
because of pericardial tamponade; third, by 

From the Medical Service of Grady Hospital' and 
the Department of Medicine. Emory University School 
°f Medicine. 

v The work described in this paper was done under 
a contract, recommended by the Committee on Medical 
Research, between the Office of Scientific Research and 
Development and the Emory University School ot 
Medicine. 

1. Stead. E. A.. Jr., and Ebert. R. V.: Shock 
Syndrome Produced by Failure of the Heart, Arch. Int. 
Med. G9:3f)9-3S3 (March) 1942. 


blocking of the main arterial paths, as in massive 
pulmonary embolus : fourth by inability of the 
heart to pump an adequate amount of blood, not 
because of weakness of the heart but because the 
venous inflow to the heart has failed : fifth, by 
generalized failure of cellular metabolism ; sixth, 
bv loss of normal vasoconstrictor tone. 

SHOCK PRODUCED BV FAILURE OF THE HEART 

An example of shock due to failure of the 
heart to pump blood is seen in a patient with a 
rapid heart rate resulting from paroxysmal 
auricular tachycardia, ventricular tachycardia or 
auricular flutter. Such a patient may demon- 
strate all of the classic signs and symptoms of 
shock. Indeed, when the patient is first seen 
it may not be at once apparent that poor cardiac 
action is the basis for the circulatory failure. The 
heart is not functioning efficiently as a pump be- 
cause the diastole is too short to allow adequate 
filling of tlie heart. The clinician says that the 
patient is in shock because of the appareance of 
the ‘patient; the physiologist says that the patient 
has circulator}- insufficiency because of inade- 
quate cardiac output. Slowing of the abnormal 
cardiac rate improves the patient and cures the 
shock. 

Patients with recent massive myocardial in- 
farctions involving the left ventricle may present 
the classic manifestations of shock . 1 Some au- 
thors have proposed other terms, such as “car- 
diac collapse ." 2 for this condition, while others 
use the simple descriptive term shock. The 
venous return to the heart is normal, hut the 
heart is weakened so that it cannot maintain a 
normal output of blood. Increasing the venous 
pressure by transfusions or decreasing it by 
venesection has little effect on the patient s con- 
dition. because the primary disorder is in the 
heart itself . 1 

In the terminal stages of cardiac failure, no 
matter what its cause, one may see evidences of 

2 . Harrison. T. R.: Failure of the Circulation, ed. 
2. Baltimore. Williams & Wilkins Company. 1939. 
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shock superimposed on the manifestations of 
congestive heart failure. Here, just as in myo- 
cardial infarction, the heart itself is at fault, and 
the symptoms result from diminished cardiac 
output in the same fashion. A less common type 
of circulatory disturbance is that seen as the 
result of certain poisonings, such as acute phos- 
phorus poisoning, in which there appears to be 
a severe degree of myocardial damage as a re- 
sult of the direct action of the chemical . 3 

SHOCK CAUSED BY PERICARDIAL TAMPONADE 

Acute pericardial tamponade resulting from 
a stab wound of the heart or from a rapidly form- 
ing pericardial effusion causes the typical picture 
of shock. Pallor, sweating, nausea and restless- 
ness with a low arterial pressure, weak or ab- 
sent radial pulse and cold extremities present 
a striking picture of acute circulatory failure. 
On close observation the venous pressure is 
found to be increased, but because the neck veins 


through the injured vessels although the capillai 
walls still hold the red cells within the vasra!; 
bed. This type of selective hemorrhage (loss i 
plasma) can result in a small blood volume an 
circulatory failure. That the circulatory faihu 
is produced I>y the small blood volume is demor 
strated again by the immediate response f 
plasma or whole blood. 

In continued vomiting, severe diarrhea p 
Addison’s disease, sufficient electrolytes am 
water may be lost from the body to produce 
circulatory failure on the basis of a small blood 
volume. Administration of isotonic solution oi 
sodium chloride will increase the blood volume 
and improve the circulation. 

Various authors have attempted to distinguish 
between the mechanism of circulator}' failure 
caused by external hemorrhage and that present 
in other forms of shock . 4 This distinction 
seems unwarranted to physicians actually caring 
for patients. Tire similar response to an increase 


are not dilated, as is frequently the case in con- in the blood volume of a patient with simple 


gestive failure, the elevated venous pressure may hemorrhage and of a patient with more selective 


be overlooked. Circulatory impairment occurs 
because the elevated intrapericardial pressure 
prevents adequate venous return to the heart. 
In other words, shock occurs because of blocked 
inflow to the heart. If either the tamponade is 
reduced or the venous pressure is elevated, the 
circulation improves and the evidences of shock 
disappear. 


loss of fluid from the blood stream, such as oc- 
curs in dehydration or loss of plasma, convinces 
them that both types of circulator}' failure resu!' 
from a small blood volume. It is true, of course, 
that the blood tends to be diluted after a hetno.- 
rhage and concentrated after a burn, but these 
differences are the result of the type of fluid lo>' 
from the blood stream and are not indicative of a 
fundamental difference in the mechanism oi 


shock caused by massive pulmonary circulatory failure. 


EMBOLUS , 

Shock may be produced by blocking the flow 
of blood through the major arteries. Such a 
situation is seen in patients with massive pul- 
monary emboli. Small pulmonary emboli may 
also be associated with circulatory failure, but it 
is likely that the mechanism for this type of 
shock is more complex. 

SHOCK PRODUCED BY LOSS OF BLOOD. 

PLASMA OR FLUID 

The clinical picture of shock develops in pa- 
tients with massive hemorrhage. That this circu- 
lator}- failure is the result of a decrease in blood 
volume can be easily proved. Transfusions of 
blood or plasma restore the circulation to normal. 

Hemorrhage may he of man}' types. It may be 
external, or it may be internal into body cavities 
or into tissues. It may be selective. When the 
capillaries are injured but are not completely 
broken asunder, as in chemical peritonitis fol- 
lowing a ruptured ulcer, in bums or in certain 
types of crushing injuries, plasma may leak 

3. 'Warren, J. V., and Stead, E. A., Jr.: Unpub- 

lished observations. 


SHOCK PRODUCED BY FAILURE OF CELLULAR 
METABOLISM 

Patients with acute infectious diseases fu 
quently present the clinical picture of shock 
fore they die. Because the usual picture of ewi 
gestive failure is absent and because the cim' 
tion does not improve with administration o- 
digitalis, it is frequently stated that these jo 
tients have peripheral circulatory faihm <' 
shock and that the circulation has failed bccai. 
of an inadequate venous return to the heart. ’ 
servations were made on a group of patients "U>j 
the clinical picture of shock produced In acuj 
infections . 5 By staying constantly with a I‘J 
tients admitted to the hospital with an , 
whelming infection we obtained data be ore t ■ • 

during the period of circulatory failure. ‘ 
the course was unfavorable, the circulation M 

A. Wiggcrs. C. ].: Tbc Present Status - ^ 

Problem, Physiol. Rev. 22:/4-l~ 3 -■ q ,-,. ., 

A.: Principles of Surpiea! Care, Sboc ■■ ( 

Problems, St. Louis, C. V. Mosby CornjO".'. 

5. Ebert. R. V., and Stead, E- A., J r - : ~ V" »g 
Endure in Acute Infections, J. Clin. Invc-ti.J •• 
171-6~0 (Nov.) 1941. 
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z patient became cold and pale and the pulse 
■v.:sure narrowed. At this time the physician 
i charge usually made the diagnosis of periph- 
J circulator} - failure or shock. Studies of 
ie blood of such patients showed that the 
.dsma volume was normal and that there was no 
vidence of hemoconcentration. The vasomotor 
enters were functioning normally, as evidenced 
i} the fact that blocking the nerves to a cold 
xtremitv caused the extremity to become 
warmer. These studies eliminated decrease in 
•lood volume or failure of the vasomotor centers 
s the cause of the circulator}- failure. The 
'ossibility still existed that the shock might be 
i . j by an inadequate venous return because 
'f pooling of blood in dilated splanchnic veins. 
If the pooling of blood in dilated veins and a 
lecrease in effective venous pressure in the right 
itrium were responsible for the circulatory 
ailure, raising the venous pressure would im- 
)rove the circulation. The venous pressure was 
herefore recorded by inserting a needle in the 
-xtemal jugular or the femoral vein. Plasma 
tnd blood were then given rapidly until the veins 
if the body were engorged and until the venous 
iressure was elevated. The circulation did not 
mprove; this demonstrated that the circulatory 
■ailure was not caused by an inadequate venous 
eturn. The data suggested that the heart was 
■i least in part at fault and that the circulation 
ould not be restored to normal by raising the 
'enous pressure. Other studies showed that 
tone of the circulator}' system was functioning 
lormalhv The infection had produced metabolic 
listurbances in cells throughout the body, and 
he cells were slowly dying. The circulatory 
ailure was secondary to a general failure in 
netabolism. Treatment with transfusions and 
ligitalis was useless. If the infection could be 
' ontrolled, the circulation improved. If it could 
■lot be, the patient died. 

■ This same picture of shock is not infrequentl} 

• een in the medical wards in patients with ad- 
vanced hepatic destruction due to cirrhosis or 
netastases, in patients dying with prolonged 

■ ongestive failure and in patients dying from 
iremia or malignant hypertension. It is ob- 
erved in the surgical wards as a manifestation 
f the circulatory failure which occurs some da}s 

■' fter a severe burn or postoperatively in patients 
dio acquire an infection. Unless the underlying 
: letabolic defect can be corrected the patient dies. 

. reatment directed toward increasing the filling 
.'ressure of the heart is without avail. 

As pointed out previously, any marked de- 
/ rease in blood volume, be it from loss of plasma 
; .'ccause of local damage to capillaries, from 
■' wrns. peritonitis or trauma, from loss of blood 
Ay hemorrhage or from loss of fluid by dehydra- 


tion, will cause circulatory failure. This circu- 
lator}- failure occurs in the presence of a heart 
which is capable of functioning normally. If the 
inadequate circulation persists for a sufficient 
length of time, the circulatory- insufficiency is no 
longer readily reversed by transfusions, and in 
time the condition becomes completely irre- 
versible. 

This condition of irreversible shock has 
puzzled clinicians and physiologists alike. For 
a time it was believed that the capillaries 
throughout the body became more permeable be- 
cause of the circulatory insufficiency and that 
the shock became irreversible because any fluid 
placed in the vascular bed immediately leaked 
oyt. This thesis seemed plausible because, with 
the knowledge that any injury to the capillaries 
by trauma, burns or chemicals would cause the 
capillaries in the injured part to become abnor- 
mally permeable to protein, it seemed logical that 
generalized circulatory failure might injure all 
of the capillaries throughout the body and cause 
the entire capillary bed, even at a distance from 
the injury, to leak protein freely. This view was 
supported by the observation that complete 
ischemia in a part did cause local damage to and 
increased permeability of capillaries. 

Studies on patients with circulatory failure 
from trauma, burns and infection have shown 
that the capillaries distant to the point of injury- 
do not become abnormally permeable to protein 
because of prolonged circulatory failure . 6 Only 
the capillaries at the site of injury leak protein 
freely. The cells of the blood vessels seem to 
be tougher than the cells in certain other organs, 
particularly the brain. In generalized circula- 
tory failure, the central nervous system becomes 
depressed and the respirations stop before the 
capillaries throughout the body are injured suf- 
ficiently to leak protein. Similar observations 
have been made on the effects of lack of oxygen 
on the permeability of capillaries. If the capil- 
laries of a part are completely deprived of oxy- 
gen, damage to them results and the capillaries 
in the anoxic part leak protein freely. If an un- 
anesthetized patient is studied, it is found that 
progressive oxygen unsaturation of the arterial 
blood causes serious derangement in cerebral 
function before there is a detectable alteration in 
the permeability of the capillaries throughout the 
body. 

6. Stead, E. A., Jr., and Warren, J. V.: The 
Protein Content of the Extracellular Fluid in Xormal 
Subjects After Venous Congestion and in Patients with 
Cardiac Failure, Anoxemia and Fever, J. Clin. Investi- 
gation 23:233-2S7 (March) 1944. Fine. J., and Selig- 
man. A. M. : Traumatic Shock: VII. A Study of the 
Problem of the "Lost Plasma” in Hemorrhagic, Tourni- 
quet. and Bum Shock by the Use of Radioactive 
lodo-Plasma Protein, ibid. 23:720-730 (Sept.) 1944. 
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shock superimposed on the manifestations of 
congestive heart failure. Here, just as in myo- 
cardial infarction, the heart itself is at fault, and 
the symptoms result from diminished cardiac 
output in the same fashion. A less common type 
of circulator}^ disturbance is that seen as the 
result of certain poisonings, such as acute phos- 
phorus poisoning, in which there appears to be 
a severe degree of myocardial damage as a re- 
sult of the direct action of the chemical . 3 

SHOCK CAUSED BY PERICARDIAL TAMPONADE 

Acute pericardial tamponade resulting from 
a stab wound of the heart or from a rapidly form- 
ing pericardial effusion causes the typical picture 
of shock. Pallor, sweating, nausea and restless- 
ness with a low arterial pressure, weak or ab- 
sent radial pulse and cold extremities present 
a striking picture of acute circulatory failure. 
On close observation the venous pressure is 
found to be increased, but because the neck veins 
are not dilated, as is frequently the case in con- 
gestive failure, the elevated venous pressure may 
be overlooked. Circulatory impairment occurs 
because the elevated intrapericardial pressure 
prevents adequate venous return to the heart. 
In other words, shock occurs because of blocked 
inflow to the heart. If either the tamponade is 
reduced or the venous pressure is elevated, the 
circulation improves and the evidences of shock 
disappear. 

SHOCK CAUSED BY MASSIVE PULMONARY 
EMBOLUS , 

Shock may be produced by blocking the flow 
of blood through the major arteries. Such a 
situation is seen in patients with massive pul- 
monary emboli. Small pulmonary emboli may 
also be associated with circulator}" failure, but it 
is likely that the mechanism for this type of 
shock is more complex. 

SHOCK PRODUCED BY LOSS OF BLOOD. 

PLASMA OR FLUID 

The clinical picture of shock develops in pa- 
tients with massive hemorrhage. That this circu- 
lator} - failure is the result of a decrease in blood 
volume can be easily proved. Transfusions of 
blood or plasma restore the circulation to normal. 

Hemorrhage may be of many types. It may be 
external, or it may be internal into body cavities 
or into tissues. It may be selective. When the 
capillaries are injured but are not completely 
broken asunder, as in chemical peritonitis fol- 
lowing a ruptured ulcer, in bums or in certain 
types of crushing injuries, plasma may leak 

-A^Varren, J. V., and Stead, E. A., Jr.: Unpub- 


through the injured vessels although thecapilfa 
walls still hold the red cells within the vascu! 
bed. This type of selective hemorrhage (loss 
plasma) can result in a small blood volume a: 
circulator}" failure. That the circulator}- tai/u 
is produced by the small blood volume is demo 
strated again by the immediate response : 
plasma or whole blood. 

In continued vomiting, severe diarrhea c 
Addison’s disease, sufficient electrolytes as 
water may be lost from the body to produo 
circulatory failure on the basis of a small blew 
volume. Administration of isotonic solution o 
sodium chloride will increase the blood voluno 
and improve the circulation. 

Various authors have attempted to distinguish 
between the mechanism of circulator}- failun 
caused by external hemorrhage and that present 
in other forms of shock . 1 This distinction 
seems unwarranted to physicians actually caring 
for patients. The similar response to an increase 
in the blood volume of a patient with simple 
hemorrhage and of a patient with more selective 
loss of fluid from the blood stream, such as re- 
curs in dehydration or loss of plasma, convinces 
them that both types of circulatory failure resu! 
from a small blood volume. It is true, ot cour.-e. 
that the blood tends to be diluted alter a hem 1 ' ■ 
rhage and concentrated after a burn, but tlie.-e 
differences are the result of the type of fluid H 
from the Wood stream and are not indicative o! a 
fundamental difference in the mcchani.-m r 
circulator}" failure. 

SHOCK PRODUCED BY FAILURE OF CELLlL« 
METABOLISM 

Patients with acute infectious diseases uv 
quentlv present the clinical picture ot s, oc' 
fore they die. Because the usual picture o " 
gestive failure is absent and because tie ci 
tion does not improve with adniimstra > j 
digitalis, it is frequently stated that l v 
tients have peripheral circulator} al 
shock and that the circulation has al c( . 
of an inadequate venous return tot m |.t 
serrations were made on a group o P a 
the clinical picture of shock pro' ucc , 
infections. s By staying constantly' 
tients admitted to the hospita ' .. ; 

whelming infection we obtame j\‘ y," r 

during the period of 

the course was unfavorable. ^ 

4. Wiggers, C.J.: !'(/ '< 

Problem, Physiol. Rev. 22. H £ v s , lock -PA - 

A.: Principles of S " rS '? M o;by ’ CorU* A 

Problems, St. Louis, C. ' - - _ , i r ,; Ci' : - 

5. Ebert, R. V, ? nd . Sl “\ in ImeUirU ", 


r ailure in Acute Infection 
71-679 CXov.) 1941. 
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■e patient became cold and pale and the pulse 
sure narrowed. At this time the physician 
charge usually made the diagnosis of periph- 
al circulator}- failure or shock. Studies of 
ie blood of such patients showed that the 
lasma volume was normal and that there was no 
> Idence of hemoconcentration. The vasomotor 
-i crs were functioning normally, as evidenced 
y the fact that blocking the nerves to a cold 
xtreniity caused the extremity to become 
warmer. These studies eliminated decrease in 
lood volume or failure of the vasomotor centers 
s the cause of the circulator}- failure. The 
ossibility still existed that the shock might be 
aused by an inadequate venous return because 
f pooling of blood in dilated splanchnic veins, 
f the pooling of blood in dilated veins and a 
ecrease in effective venous pressure in the right 
:rium were responsible for the circulatory 
.ilure. raising the venous pressure would im- 
rove the circulation. The venous pressure was 
•lerefore recorded by inserting a needle in the 
■eternal jugular or the femoral vein. Plasma 
id blood were then given rapidly until the veins 
- the body were engorged and until the venous 
"essure was elevated. The circulation did not 
aprove; this demonstrated that the circulatory 
ilure was not caused by an inadequate venous 
:turn. The data suggested that the heart was 
least in part at fault and that the circulation 
>uld not be restored to normal by raising the 
nous pressure. Other studies showed that 
)ne of the circulator}- system was functioning 
>rmally. The infection had produced metabolic 
sturbances in cells throughout the bod} . and 
e cells were slowly dying. The circulatory 
ilure was secondary to a general failure in 
etabolism. Treatment with transfusions and 
gitalis was useless. If the infection could be 
. ntrolled, the circulation improved. If it could 
.■'t be, the patient died. 

This same picture of shock is not infrequent!} 
en in the medical wards in patients with ad- 
need hepatic destruction due to cirrhosis or 
etastases, in patients dying with prolonged 
’ngestive failure and in patients dying from 
'emia or malignant hypertension. It is ob- 
rved in the surgical wards as a manifestation 
the circulatorv failure which occurs some da} s 

■ ter a severe bum or postoperative!}- in patients 
io acquire an infection. Unless the underlying 

. etabolic defect can be corrected the patient dies. 

"eatment directed toward increasing the filling 
. essure of the heart is without avail. 

■ As pointed out previously, any marked de- 
ease in blood volume, be it from loss of plasma 
cause of local damage to capillaries, from 

/ rns, peritonitis or trauma, from loss of blood 
hemorrhage or from loss of fluid by dehydra- 


tion, will cause circulatory failure. This circu- 
lator}- failure occurs in the presence of a heart 
which is capable of functioning normally. If the 
inadequate circulation persists for a sufficient 
length of time, the circulatory insufficiency is no 
longer readily reversed by transfusions, and in 
time the condition becomes completely irre- 
versible. 

This condition of irreversible shock has 
puzzled clinicians and physiologists alike. For 
a time it was believed that the capillaries 
throughout the body became more permeable be- 
cause of the circulatory insufficiency and that 
the shock became irreversible because any fluid 
placed in the vascular bed immediately leaked 
oyt. This thesis seemed plausible because, with 
the knowledge that any injury to the capillaries 
by trauma, burns or chemicals would cause the 
capillaries in the injured part to become abnor- 
mally permeable to protein, it seemed logical that 
generalized circulatory failure might injure all 
of the capillaries throughout the body and cause 
the entire capillary bed, even at a distance from 
the injury, to leak protein freely. This view was 
supported by the observation that complete 
ischemia in a part did cause local damage to and 
increased permeability of capillaries. 

Studies on patients with circulator}- failure 
from trauma, bums and infection have shown 
that the capillaries distant to the point of injury 
do not become abnormally permeable to protein 
because of prolonged circulator}- failure . 6 Only 
the capillaries at the site of injury leak protein 
freely. The cells of the blood vessels seem to 
be tougher than the cells in certain other organs, 
particularly the brain. In generalized circula- 
tor}- failure, the central nervous system becomes 
depressed and the respirations stop before the 
capillaries throughout the body are injured suf- 
ficiently to leak protein. Similar observations 
have been made on the effects of lack of oxygen 
on the permeability of capillaries. If the capil- 
laries of a part are completely deprived of oxy- 
gen, damage to them results and the capillaries 
in the anoxic part leak protein freely. If an un- 
anesthetized patient is studied, it is found that 
progressive oxygen unsaturation of the arterial 
blood causes serious derangement in cerebral 
function before there is a detectable alteration in 
the permeability of the capillaries throughout the 
body. 

6. Stead, E. A.. Jr., and Warren, J. V.: The 
Protein Content of the Extracellular Fluid in Xomial 
Subjects After Venous Congestion and in Patients with 
Cardiac Failure, Anoxemia and Fever, T. Clin. Investi- 
gation 23:2S3-2S7 (March) 1944. Fine. J.. and Selig- 
tnan, A. M. : Traumatic Shock: VII. A Study of the 
Problem of the “Lost Plasma” in Hemorrhagic, Tourni- 
quet, and Bum Shock by the Use of Radioactive 
lodo-Plasma Protein, ibid. 23:720-730 (Sept.) 1944. 
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W hat, then, is the cause of irreversible shock? 
It appears to be caused by irreversible changes in 
the metabolism of cells throughout the body be- 
cause of prolonged circulator)' insufficiency. 
When the circulation is inadequate, none of the 
cells of the body functions normally. In time 
these metabolic disturbances become irreversible 
and the cells begin to die. At this time increas- 
ing the venous return to the heart and elevating 
the venous pressure do not restore the cardiac 
output to normal. Thus the cells of the heart 
are also affected, and this in part accounts for 
the circulatory failure. The situation is similar 
to circulator)- failure caused by infection. In 
so-called irreversible shock, the cells of the body 
die because of abnormalities in metabolism pro- 
duced by prolonged circulatory failure. In un- 
controlled infections the cells die because the 
growth of bacteria has interfered with the 
enzyme systems of the cells. In neither con- 
dition will transfusions restore the circulation to 
normal. 

The relationship between shock which re- 
sponds to therapy and irreversible shock may 
be illustrated by a description of the clinical 
course of a patient with a perforated peptic 
ulcer. 

The patient entered the hospital in shock twelve hours 
after the perforation. He was pale, sweating and men- 
tally confused and had a low arterial pressure with a 
narrosv pulse pressure. Examination of the blood 
showed severe hemoconcentration and striking decrease 
in the plasma volume and the quantity of circulating 
plasma protein. The circulation failed because the blood 
volume had decreased to so great an extent that the 
venous return to the heart was inadequate. The heart 
was capable of pumping blood, but it was not receiving 
the blood to pump. This was proved by giving a large 
infusion of plasma. As the plasma volume rose, the 
venous return to the heart increased and the circulation 
rapidly returned to normal. The patient was dramati- 
cally improved. The cause of the hemoconcentration 
and the decrease in the quantity of plasma in the blood 
stream was not difficult to find. The abdomen contained 
several liters of fluid which had a protein concentration 
of about 4 Gm. per hundred cubic centimeters. The 
chemical irritation caused by the leakage of gastric 
juice over tiie peritoneal cavity had altered the permea- 
bility of the capillaries, and plasma had leaked from the 
blood stream into the peritoneal cavity. 

The patient was taken to the operating room, and the 
perforation in the gastrointestinal tract was closed. The 
condition of the patient remained good for twenty-four 
hours, but after this time evidence of generalized peri- 
tonitis was present and the course from then on was 
progressively downward. Transfusions of plasma were 
continued, but the circulation again failed. The patient 
was once more pale and cold, with a weak, thready 
pulse. At this time there was no hemoconcentration 
and the plasma volume was normal. Further transfu- 
sions were without value because the circulatory failure 
was now caused not by a decrease in blood volume but 
by alterations in cellular metabolism produced by the 
infection. 


SHOCK PRODUCED BY CHANGES IN TONE OF 
THE SMALL BLOOD VESSELS 

Acute circulatory collapse of reflex oripi 
(primary shock or common faint), with or with 
out loss of consciousness, produces the clinicn 
picture of shock. If the cireiflatorv collapse i 
of short duration and the sweating not excessive 
the extremities remain warm. If n is more pro 
longed, the extremities may become as cold as ir 
an) other form of failure of the circulation 
When the patient is first seen it may he ink 
possible to decide whether this is a benign state 
or whether the patient is in a critical conditio.: 
from loss of blood, pericardial tamponade or 
acute heart failure. 

Recently observations have been made on the 
state of the circulation during the acute circula- 
tory collapse occurring in blood donors. 7 In 
spite of the striking pallor and the low nrteria 
pressure, the cardiac output is not decreased 
The pressure in the right atrium is not lowered 
The circulatory failure is caused l»v a sharp ir.) ■ 
in peripheral resistance, presumably by arteriole., 
dilatation. It appears as if sensory stimuli fro; , 
any efferent nerve or from the emotional eontr<! ,, 
of thought may cause a sudden reflex arteriola, 
dilatation, which results in a sharp fall in tb,! 
arterial pressure. If the donor is upright, lo-l 
of consciousness will occnr if the low arterii 
pressure is inadequate to maintain the cerchr: „ 
blood flow against the force of gravity. Th '. 
type of collapse is benign with the person in tl 
recumbent position, because the over-all hi'*" 
flow in the tissues is not reduced. 

The factors responsible for the circulatory mil 
lire which can be produced by motionles- -tarn! 
ing in normal subjects after the ingestion of .>< 
dium nitrite s and in patients with acute iiifij 
tions and fatigue have never been coinplctcj 
determined. How much of the circulatory lac 
ure is caused by venous pooling in veins the tor] 
of which has been decreased by disease «r 1| 
drugs and how much is the result of arterio.i 
vasodilatation secondary to reflex stimuli )f 
duced by the upright position have never be<j 

7. Barcroh, H.; Eflholm, O. G. : McMiTvl. j 
and Sharpey-Schatcr, E. P.: Posthaemorrliaric E™ 
ing: Studv bv Cardiac Output and Forearm W J 
Lancet 1:480-491 (April is) 1944. Warren. )■ ' 
Brannon, E. S. ; Stead, E. A., Jr., and Merrid. I 
J.: The Effect of Venesection and Pooling "ij- 
in tltc Extremities on the Atrial Pressure and ( a. •< 
Output in N'orma! Subjects with Ob-crwit: 

Acute Circulatory Collapse in Three Inuau'r-. )■ , 

Investigation, to be published. , 

8. Weiss. S.; Wilkins, R. U'„ and Hajn--. [ /] 

The Nature of the Circulatory Collap-e 
Sodium Nitrite, J. Clin. In-.cmVatk.n 16://-" C-; 

1937. 
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tmnstrated. It is possible that both mecha- 
nic are important. 

\ pronounced decrease in arterial pressure 
th' ut other evidences of circulator} - insuf- 
iency is seen after acute bouts of fever pro- 
ced by malaria or intravenous injection of 
ihcid vaccine.® Occasionally this occurs in 
ler diseases, such as pneumonia. It would 
pear that the infection causes a loss of arterio- 
- tone and a lowering of arterial pressure, 
lantitative studies on this condition are 
eded before definite conclusions can be drawn. 
Anaphylactic shock causes a distinct fall in 
terial pressure and the clinical' picture of shock, 
is not clear to what degree generalized inter- 
rence with cellular metabolism or hemoconcen- 
ati< n due to damage to capillaries produces 
rculatory failure. 

GENERAL COMMENT 

For the sake of clarity of presentation, the 
irious mechanisms which produce -the clinical 
cture of shock have been described separately, 
i any given patient several of these distur- 
knces may be present at the same time. Infce- 
on and a small blood volume frequently occur 
jgether. Patients who have lost blood from 
emorrhage are prone to have reflex circulatory 
ollapse. 

9. Chasis, H. ; Goldring, W.. and Smith, H. \V. : 
.eduction oi Blood Pressure Associated with the Pvro- 
enic Reaction in Hypertensive Subjects, J. Clin, 
ivestigation 21:369-376 (July) 1942. 


SUMMARY AND CONCLUSIONS 

Much of the literature on shock will become 
clearer if it is remembered that as used by the 
clinician the term shock has no physiologic 
connotations. It simply describes a clinical 
picture dominated by the peripheral symptoms 
and signs of circulator} - failure, which may be 
produced by weakness of the heart itself, in- 
ability of the heart to fill because of pericardial 
tamponade, blockage of the great arterial path- 
ways, diminished inflow due to insufficient blood 
volume, generalized failure in cellular metabo- 
lism or loss of normal vascoconstrictor tone. 

Generalize failure in cellular metabolism is a 
frequent cause of the shock syndrome. Pro- 
longed circulator} - failure from hemorrhage, loss 
of plasma or dehydration can so damage the 
metabolic systems of the cells that recover} - is not 
possible, even though the circulation is tem- 
porarily restored. This condition is described 
in the literature as irreversible shock. The prod- 
ucts of bacterial growth may likewise cause 
either reversible or irreversible cellular damage 
and produce the clinical picture of shock. Circu- 
lator} - failure secondary to a generalized distur- 
bance in cellular metabolism also occurs in pa- 
tients with severe burns after the first few days, 
in patients with severe hepatic damage and in 
patients with renal failure or prolonged con- 
gestive heart failure. 
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Numerous cases of traumatic arteriovenous 
fistula in which cure was obtained by surgical 
measures have been recorded in the literature. 
The abnormal physiologic effects produced by 
this condition have been thoroughly studied and 
reported by Reid, 1 Holman, 2 Makins 3 and 
Matas, 4 to whose writings the reader may refer. 
Large fistulas involving the major arteries and 
veins when allowed to persist result in gradual 
cardiac hypertrophj’-, dilatation and finally failure, 
and if they are not corrected death results. The 
first symptom that may develop is gradually in- 
creasing dyspnea on exertion. This is a warning 
of impending cardiac decompensation that should 
not be ignored. 

The diagnosis of an acquired arteriovenous 
fistula is not difficult in the majority of cases. 
In an extremity a pulsating expansile mass is 
found in the region of the fistula. The limb fre- 
quently enlarges and on its surface many large 
engorged pulsating veins are seen. A continuous 
bruit and thrill with systolic accentuation over 
the pulsating mass are pathognomonic of an ar- 
teriovenous fistula. An immediate drop in the 
pulse rate following occlusion of the fistula by 
direct pressure over it (Branham’s bradycardiac 
reaction) is characteristic of the condition. This 
is a useful test to differentiate a fistula from a 
true aneurysm. 

The purpose of this paper is to present a case 
of arteriovenous fistula between the right com- 
mon iliac artery and the inferior vena cava fol- 
lowing an operation for a ruptured intervertebral 

From the Departments of Surgery and Medicine, 
Massachusetts General Hospital. 

1. Reid, M. R.. and McGuire, J.: Arteriovenous 
Aneurysms, Ann. Surg. 108:643, 1938. 

2. Holman, E. : Arteriovenous Aneurysm, Xcu 
York, The Macmillan Company, 1937. 

3. Makins, G. H. : Gun Shot Injuries to the Blood 
Vessels, New York, William Wood & Company, 1919. 

4. Matas, R. : Some Experiences and Observations 
in the Treatment of Arteriovenous Aneurysms by the 
Intrasaccular Method of Suture (Endo-Aneurismor- 
rhaphy) with Special Reference to the Transvenous 
Route, Ann. Surg. 71:403, 1929. 
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disk. Injury to the blood vessels was noi 
nized at the time of the operation on ill 
and the diagnosis of the fistula was not 
until eight months later, when the patien 
plained of increasing dyspnea on exertior 

REPORT OF A CASE 

C. J. G., a draftsman, was admitted to the 
chusetts General Hospital, Baker Memorial, o: 
30, 1943, complaining of shortness of breath on e 
Present Illness .— On Sept. 23, 1942 he had a r 
intervertebral disk removed and a spina! fusio 
at another hospital for pain in the back and iegs. 
that operation he had not been completely well, a 
his pain was relieved. In January 1943 he r 
to work. He noticed slight edema of the ankles 
evening, which disappeared by morning. He fell 
well until February, when he first noticed fatigue 
the day’s work. In March he noted moderate c 
on walking fast or climbing stairs, which hefr 
not bother him. He saw three physicians, all of 
diagnosed his condition as some type of cardiac < 
On March 15 he had several severe nosebleeds. 

Past History . — His past history was essential!; 
contributory ; there was no history of rheumatic 
chorea or tonsillitis. He had had no serious ill 
except severe pain in the back of five years’ du 
for which he had an intervertebral disk remove 
a spinal fusion done. 

Physical Examination . — Examination showed ; 
developed and nourished, alert, cooperative j>: 
Neck: The reins of his neck were distended an 
hibited deep pulsations. Lungs: The breath s 
were normal, with no rales. Heart : The heart 
enlarged to the left; the left border of dulncss a 
apex was 31 cm. from the midline in the fifth i 
space. The apex impulse was forceful and 3 
bevond the midclavicular line. The heart s' 
were of good quality with a systolic murmur a 
precordial protodiastolic gallop rhythm. The pj" 
second sound was greatly accentuated. A div 
murmur was heard. The pulse rate was 199 aro 
rigan in type. The blood pressure was 149 >y 
and 40 diastolic. Prior to the operation on he 
his blood pressure was 120 systolic and fO otw 
and at the termination of the operation it "■ ■■ 
systolic and 75 diastolic. Abdomen: AMot.im. e> 
ination gave negative results except m a error 
thrill with systolic accentuation fe.t in the rict.l 
region and in the lower portion ot th- aie.orro y 
the umbilicus. Auscultation revealed a louo r r.ur- 
bruit with systolic accentuation, which was ar 
over the entire abdomen and over the a-w ( \ 
vessels of the right lower extremity, tut f •' 
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;f t. The same bruit was heard over the lumbar and 
he lower thoracic portion of the spine. It was loudest 
ver the lower lumbar region. Extremities : There 
cere normal pulsations in all the peripheral arteries, 
ncluding the dorsalis pedis and the posterior tibial 
irteries of both feet. The pulsations in the right leg 
vere diminished as compared with those in the left. 

Laboratory Studies. — The red blood cell count was 
,330,000, with a hemoglobin content of 12 Gm. per 
lundred cubic centimeters. The white cell count was 
',600. A smear showed 70 per cent polymorphonuclear 
cells, 24 per cent small lymphocytes, 4 per cent mono- 
cytes and 2 per cent eosinophils. The platelets were 
tormal, and the red blood cells showed achromia with 
some variation in size and shape. The blood nonpro- 
tein nitrogen content was 38 mg. per hundred cubic 
centimeters. A Hinton test on the blood gave a nega- 
tive reaction. The vital capacity was 2.9 liters, or 
68 per cent of normal. Examination of the urine 
showed a specific gravity of 1.028, a moderate trace 
of albumin and no sugar or diacetic acid. The sedi- 
ment showed occasional casts, 2 red blood cells and 
4 white blood cells per high power field. An electro- 
cardiogram showed normal rhythm, with a rate of 100, 
a PR interval of 0.2 second, upright T waves and a 
slight deviation of the axis to the left. It was con- 
sidered within normal limits except for the slightly- 
prolonged PR interval. 

Rocntgcnographic Examination. — Examination of the 
chest by Dr. Laurence L. Robbins showed a prominence 
of vascular shadows, particularly in the hilar region. 
The pulmonary fields were otherwise clear. The heart 
showed generalized enlargement, which was more 
marked in the region of the left ventricle. The mea- 
surements were 16.6 by 30.0 cm. The left auricle 
-was not dilated. The pulsations of the heart, observed 
fluoroscopically, were not of the Corrigan type, but 
there was a wavelike character to the pulsations of 
both the aorta and the heart, which was similar to 
that of the venous pulsations in the engorged veins. 
There was definite evidence of pulsations in the liver. 
Examination of the lumbar portion of the spine showed 
no evidence of erosion. The spinous processes of the 
fourth and fifth lumbar vertebrae were partially re- 
sected, and there was narrowing of the fourth lumbar 
disk space. 

Diagnosis. — A diagnosis of traumatic arteriovenous 
- fistula between the right common iliac artery and the 
: inferior vena cava was made. 

' Course. — The patient was digitalized. 

First Operation. — On May 8, 1943, with the patient 
■ under ether anesthesia administered by the endotracheal 
route, through a right flank incision the first, second, 
j third and possibly fourth lumbar ganglions were re- 
moved. There was a great deal of thickening and 
( fibrosis, so that isolation of the ganglions was a little 
; more difficult than usual. The vena cava was visual- 
; ized, and it also seemed considerably thickened and 
, surrounded with some scar tissue. A continuous thrill 
h was palpable in it. There was no excessive bleeding 
or large venous vessels other than normal in this loca- 
tion. The wound was closed in layers. Cotton liga- 
: turcs and sutures were used throughout. 

•*' The patient made a good postoperative recovery. 
A The right foot and leg were dry and warm throughout, 
A ns compared with the left leg and foot, which were 
'• cool and moist. On May 18 a Miller- Abbott tube was 
" passed and advanced into the small intestines to deflate 
’ them. 


Second Operation. — On May 19, 1943, with the pa- 
tient under ether anesthesia administered by the endo- 
tracheal route, the abdomen was opened through a 
right paramedian incision. The abdominal contents 
were normal except for pulsations in the liver. The 
bifurcation of the aorta and that of the vena cava 
were exposed by opening the posterior portion of the 
peritoneum over them. A pronounced continuous thrill 
with systolic accentuation was palpable over both these 
vessels and extending down through the right iliac 
vessels. It could be obliterated by finger point com- 
pression over the proximal end of the right common 
iliac artery. The fistula lay opposite the intervertebral 
space between the bodies of the fourth and fifth lumbar 
vertebrae. The aorta was first dissected free. It was 
surrounded with considerable scar tissue. A tourni- 
quet clamp was placed around it. The left and the 
right common iliac artery were isolated and similar 
clamps placed around them. It was then possible to place 
another tourniquet clamp around the right common iliac 
artery just proximal to the fistula (fig. 1). Next an at- 
tempt was made to dissect free the right common iliac 
vein, which was enormously dilated, but because of scar 
tissue dissection was difficult, and a hole was torn in 
the vein. There was considerable loss of blood at the 
time, but by occluding the aortic tourniquet and the 
distal one around the right common iliac artery the bleed- 



Fig. 1. — A retouched photograph showing the trans- 
peritoneal exposure of the bifurcation of the aorta and 
of the inferior vena cava. The site of the arteriovenous 
fistula, between the right common iliac artery and the 
inferior vena cava, is shown. The numbers 1, 2, 3 and 4 
designate the location of the tourniquet clamps and the 
order in which they were applied. The arterial inflow 
was controlled first by application of the first tourniquet 
around the aorta. The arterial inflow from the col-, 
lateral circulation was controlled next by applying the 
second and the third clamp, respectively, around the left 
common iliac artery" and the right common iliac artery- 
distal to the fistula. Finally the fourth tourniquet was 
applied to the right common iliac artery proximal to the 
fistula, thereby isolating the portion of that artery which 
contained the fistula. Note the huge size of the inferior 
vena cava and the right common iliac vein and the 
so-called vcnafication 1 of the right common iliac artery. 

ing was readily controlled with a little pressure. An at- 
tempt was then made to free the left common iliac 
vein, but this was impossible also, because it was so 
adherent to the scar tissue. Finally- it was decided 
that therapeutic venous occlusion could be obtained by- 
interrupting the right external iliac vein. It was ligated 
in continuity just distal to its junction with the hypo- 
gastric vein. The right common iliac artery" was 
doubly ligated distal to the bifurcation of the aorta 
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■Hid proximal to the fistula. It was then divided, and 
an additional stitch ligature of cotton was placed distal 
to the silk ligature. The right common iliac artery 
was similarly treated distal to the fistula. Fortunately, 
it was possible to do this just proximal to its bifurca- 
tion, so that the hypogastric artery was not disturbed. 
T lie tear which had been made in the huge right coni- 
inon iliac vein was then closed with a running suture. 
The portion of the right common iliac artery contain- 
ing the fistula was left attached to the inferior vena 
cava (fig. 2). It was felt unnecessary to resect it, 
since it had no tributaries which might if present have 
led to a recurrence. A definite arterial pulsation was 
noted in the distal ligated end of the right common 
iliac artery, indicating an excellent collateral arterial 
blood supply. The posterior portion of the peritoneum 
was closed with a running suture of no. 000 chromic 
catgut. The abdominal wound was closed in layers 
without drainage. 

The operation required three and one-half hours. 
During the operation and in the immediate postopera- 
tive period he received 1.000 cc. of citratcd blood. This 
was given because his blood pressure fell to 90 systolic 
and 00 diastolic near the termination of the operation. 
His pulse dropped from 120 beats per minute to 70 im- 



ment of tbc vessels at the completion of the operation. 
The right common iliac artery was divided and ligated 
both proximal and distal to the fistula. The portion of 
the artery containing the fistula was left attached to the 
inferior vena cava after ligation of both ends. Note 
the normal size of the ligated distal end of the right 
common iliac artery, with pulsations, indicating an 
adequate collateral arterial blood supply. The next step 
in the operation was closure of the posterior portion of 
the peritoneum over these vessels. 


diastolic and in the right leg 110 systolic; no diast. 
sound could be beard m the right leg. 

On May 25 the patient complained of heaviness 
bis right thigh, and examination showed tenderness 
the right groin extending down Hunter’s canal Th 
was no pam in the calf; the whole leg was a li 
swollen and bluish, A diagnosis of thrombosis in 
iliac and the femora) vein was made, and treatment w 
dicoumarm (3,3'-methylencbis [4-hydroxycoumarii 
was started. He received one dose of 300 mg. and 
two days an additional 100 mg. The prothrombin cl 
hng time remained in the neighborhood of sixty secor 
following administration of this drug ; hence its use * 
discontinued. As the prothrombin time was still pi 
longed on June 1, he was given 3.2 mg. of menadio 
bisulfite intramuscularly. 


On May 27 another roentgenogram of the che 
taken by Dr. Robbins, showed distinct improvement 
the appearance of the heart and pulmonary fields. T 
pulmonary vascular congestion had completely dfsa 
peared. The heart was much smaller, with a Iran 
verse diameter of 14.0 by 2S.3 cm. It was still slight 
enlarged, however, the normal size for a patient of b 
height and weight being 12.5 cm. 



Fig. 3. — A reproduction of the anesthesia chart, shelv- 
ing the pulse and respiratory rates and the blood pres- 
sure during the operation. Note the fall in the blood 
pressure following the hemorrhage which occurred at 
the time the right common iliac vein was inadvertently 
torn and also the derided drop in the pulse rate (Bran- 
ham's bradycardiac reaction) which was observed when 
the fistula was eradicated. 


mediately after the proximal and the distal ligation of 
the right common iliac artery, which eradicated the fis- 
tula (fig. 3). 

Postoperative Course . — Heparin was given by the 
continuous intravenous drip method for forty-eight 
hours, the clotting time being maintained between 
twenty and thirty-five minutes. Administration was 
stopped after that time, because it was obvious that 
the circulation of his right lower extremity was ade- 
quate. 

On May 22, the third postoperative day, pulsations 
were first’ noted in the right dorsalis pedis and pos- 
terior tibial arteries. They were also present in the 
right femoral and popliteal arteries. The pulse in 
these vessels was not of the same caliber as that of 
the pulse in the vessels of the left leg. The blood 
pressure in the right arm was 148 systolic and SO 
diastolic; in the left leg it was 180 systolic and SO 


On June 6 the pafient was up, walking and anxious 
to go home. His general condition seemed good, ano 
the circulation of his leg was adequate; so he was dis- 
charged from the hospital on this day. 

After the patient’s discharge from the Massachusetts 
General Hospital, Baker -Memorial, he began raising 
foul-smelling sputum and had a low grade fever. U« 
June 16 he was admitted to the New Haven Hospitt 
(New Haven, Conn.), under the care of Dr. Gustaf 
E. Lindskog. A roentgenogram showed a large en- 
capsulated pvopneumothorax on the left side ot the 
chest between the lower and the middle lobe. It wa‘ 
felt that the origin of the empyema was secondary t 
a septic pulmonary infarction. The origin of the 
thrombus, which produced the infarction, was protaM. 
at the site of the arteriovenous fistula, where the ten- 
in the right common iliac vein had to lie suture 
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•atal pulmonary embolism probably had been prevented 
vy interruption of the external iliac vein at the time 
if the operation. 

On Aug. 18. 1944 tlie patient returned for a check-up. 
He stated that lie was feeling well except that he had 
some cramps in the calf of his right leg at night. He 
.dso noticed that if he walked several miles his right 
leg seemed to tire more easily than his left, but he 
did not suffer severe intermittent claudication. He 
stated that he had been inducted into the Army of the 
United States but had been discharged because he was 
over 28 years of age and not because of the condition 
of his right leg. Physical examination at this time 
showed a normal-sized heart with a blood pressure of 
120 systolic and 90 diastolic. Oscillations in his right 
calf, measured with a Tycos sphygmomanometer, were 
1 mm. at 120 mm. of pressure, and in his left calf 
they were 3 mm. There was no atrophy of the right 
lower extremity, as measurements of the two legs were 
the same. There still were palpable pulsations in the 
right femoral, popliteal, dorsalis pedis and posterior 
tibial arteries. 

Other Studies on the Circulation . — The pressure in 
the left antecubital vein before operation was ISO mm. of 
water above the right auricle ; after operation it was 
150 mm. The circulation time, as determined in the 
antecubital vein from the arm to the tongue preopera- 
tivelv with calcium gluconate, was twenty seconds, and 
with ether from the arm to the lung it was eight sec- 
onds; postoperatively with calcium gluconate from the 
arm to the tongue it was twelve seconds, and with ether 
from the arm to the lung it was four seconds. 

COMMENT 

This case demonstrates a number of interesting 
points, which justifies its publication. It reveals 
that surgical removal of a ruptured intervertebral 
disk is not without danger to the great vessels 
which lie on the anterior surface of the bodies 
of the lumbar vertebrae, and it demonstrates that 
the common iliac artery can be interrupted with- 
out endangering the viability- of the limb. Ana- 
tomic study of this region shows that the inferior 
vena cava is formed by the union of the two 
common iliac veins to the right of the median 
plane in front of the body of the fifth lumbar 
vertebra and behind the right common iliac ar- 
tery. The latter crosses the distal end of the 
vena cava opposite the fourth interverterbral disk 
from right to left, and owing to the greater tur- 
; gidity of the artery it fixes the vena cava to a 
certain extent against the vertebral column. As 
a result of this anatomic arrangement of the right 
common iliac artery, the inferior vena cava and 
the fourth intervertebral space, a sharp curet or 
instrument, such as is used for removal of a 
ruptured intervertebral disk, may transfix the 
arterv and vein if suddenly forced through the 
• anterior longitudinal vertebral ligament (fig. 4). 
Although in this patient the surgeon did not 
recognize that his instrument had injured these 
. 1 vessels, there seems little doubt that the fistula 
was produced in this manner. According to 


Mixter, 5 Talmadge G and Walker, 7 similar lesions 
have been produced by other surgeons while 
they were performing operations for ruptured 
intervertebral disks. 

It appears offhand that such a vascular lesion 
would result in severe uncontrollable hemorrhage. 
An analysis of the situation, however, reveals 
that the blood escaping from the common iliac 
artery will follow the path of least resistance. 
Since the venous pressure in the inferior vena 
cava is approximately zero, escaping arterial 
blood will naturally flow into the large venous 
reservoir of the caval system rather than ex- 
travasate into the prevertebral spaces against 
resistance of the tissues. There was undoubt- 
edly some local extravasation, as evidenced by 
the abnormal fibrous tissue around the great 



Fig. 4. — A diagrammatic drawing to show a cross 
section of the anatomic structure at the level of the 
fourth lumbar disk and the operative exposure to remove 
the ruptured disk. The arrow demonstrates the 
mechanism by which the fistula was produced. The 
curet transfixed the inferior vena cava and pierced the 
posterior wall of the right common iliac artery. 

vessels found at operation, but it could not have 
been massive in the absence of shock following 
the operation. 

The diagnosis of arteriovenous fistula was 
made in this case because of the beginning 
cardiac decompensation, the enlargement of the 
heart with a characteristic type of pulsation ob- 
served on fluoroscopic examination, and the 

5. Mixter, tV. J. : Personal communication to the 
authors. 

6. Talmadge, S. : Personal communication to the 
authors. 

/. Walker, A. E. : Personal communication to the 
authors. 
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continuous thrill with a systolic accentuation, 
which was heard loudest over the region of the 
lumbosacral articulation. The site of the fistula 
was localized prcoperatively between the right 
common iliac artery and the inferior vena cava, 
because the thrill and the bruit were transmitted 
through the vessels of the right leg but not the 
left and the thrill was heard cephalad over the 
course of the inferior vena cava. Since the right 
common iliac artery crosses the distal end of the 
inferior vena cava from the left of the midline 
to the right side, it seemed most probable that 
the fistula was between these two vessels. The 
findings at operation proved this assumption to 
be correct. 

In cases of this type, eradication of the arterio- 
venous fistula is the most important goal in the 
operative treatment, since the cardiovascular sys- 
tem will be restored to normal and thereby re- 
lieve the heart of the extra burden which it is 
carrying. Preservation of the circulation in the 
extremity is of second importance but none the 
less an objective to be attained. Therefore, the 
ideal to be achieved by surgical treatment is the 
accomplishment of both these aims. Eradication 
of the fistula in this case necessitated interruption 
of the right common iliac artery, thereby jeopard- 
izing the circulation of the right lower extremity. 
According to the stastistics of some authorities. 5 
the incidence of gangrene or other disturbances 
may be as high as 50 per cent following sudden 
ligation of the common iliac artery. Halsted, 0 
to the contrary, after a careful analysis of 30 
reported cases of ligation of the common iliac 
artery, concluded that gangrene was likely to 
occur in about 6 per cent. He made the ob- 
servation, however, that most of the patients 
who survived complained of severe cramps in 
the leg on walking a short distance. Fortunately, 
our patient’s cardiac condition was not critical, 
so that it was possible first to safeguard the cir- 
culation of the leg without endangering seriously 
his life and later to eradicate the fistula. 

The operative treatment was carried out, there- 
fore, in two stages. The first was directed 
toward increasing the collateral blood supply 
of the extremity, so that when the common iliac 
artery was divided at the second stage the arterial 
rirculation would be adequate to prevent ischemia 

8. Burns, Shock, Wound Healing and Vascular In- 

uries, Military Surgical Manuals, National Research 

Council, Philadelphia, W. B. Saunders Company, 1943, 

■ol. 5. 

9 Halsted \Y. S. : The Effect of Ligation of the 
rommon Iliac Artery on the Circulation and Function 
,{ the Lower Extremity, Bull. Johns Hopkins Hosp 
13:191, 3913. 


and gangrene. It consisted of a sympatht 
in which the first, second and third lumbt 
glions on the right side were removed, 
produced maximum permanent vasodilata 
the right leg from the toes to the groin bj 
ishing all the vasoconstrictor impulses fre 
central nervous system to the vascular : 
of the extremity. The importance of thi 
cannot be overemphasized. The second 
was carried out ten days after the sympathy 
because it has been demonstrated by Smithv 
that there is a temporary period of vasocoi 
tion following the initial vasodilatation aftei 
tion of the sympathetic ganglions. The 
is noticeable within forty-eight hours afte 
sympathectomy, and the maximum perm 
vasodilatation is not stabilized for five c 
days longer. For this reason it is imports 
del a}' elective operations on major arteries 
this stabilization after the sympathectorm 
occurred. 

The collateral circulation was further 
mented at the second stage by therapeutic ve 
occlusion, since there is both experimen 
and clinical 8 * * * 12 evidence to prove that simultar 
ligation of the concomitant vein, when the n 
artery to a limb is ligated, will increase the 
of blood to the extremity and reduce the incid 
of gangrene. Accordingly, in this case the 
ternal iliac vein was isolated and ligated in 
tinuity. When exposed it was found to b 
normal size, which indicated that most of 
blood escaping through the fistula traveled 1 
through the tremendously enlarged vena cav; 
the heart. An additional reason for interrup 
the external iliac vein was to prevent fatal ] 
monary embolism, since trauma to the comi 
iliac vein caused by the operative procedure mi 
result in intravascular thrombosis. With 
long venous channel to the thigh interrupted, 
chance of a fatal pulmonary embolus was grea 

10. Smithwick, R. H.: Surgical Intervention on 
Sympathetic Nervous System for Peripheral Vascular 
Disease, Arch. Surg. 40:286 (Feb.) 1940. 

11. Holman, E.: (a) Surgery of Large Arteries. 

Ann. Surg. 85:173, 1927. Holman, E., and Edwards. 
M. E. : (b) New Principle in Surgery of the large 

Vessels, J. A. M. A. 88:909, (March 39) 1927. Linton. 
R. R. ; Morrison, P. J. ; Ulfelder, H., and Libby , 
A. L. ; Therapeutic Venous Occlusion, Am. Hear 
21:721, 1941. Pearse, H. E.: A New Expfanai 

of the Improved Results Following Ligation of B 
Artery and Vein, Ann. Surg. 86:850, 1927. 

12. Linton, R. R. : Treatment of Acute Arte 
Occlusion bv Means of Intermittent Venous Ocelli?) 
Arch, Surg." 46:393 (March) 1943. Pemberton, J. 
and McCaughan, J. M. : Traumatic Lesions of Artern 
Indications for the Therapeutic Ligation of \ cms. At 
Surg. 96:1103, 1932. Makins.“ 
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■duced. It is felt that the patient’s life was 
lObably saved by this step, since a minor pul- 
onary infarction did develop following the 
peration. 

The second stage was the operation to eradi- 
te the arteriovenous fistula. According to the 
terature, 13 the method of choice is excision of 
le fistula and the vessels involved after ligation 
nd division of the artery and vein proximal and 
istal to it. It was impossible to carry out this 
>rocedure in this case, because the tremendous 
nlargement of the inferior vena cava and the 
ight common iliac vein made it impossible to 
ree either for the purpose of ligation. In addi- 
ion, it was considered unnecessary because of 
he type of operation that was performed and 
dso since the preliminary sympathectomy of the 
umbar ganglions had been carried out to safe- 
niard the circulation of the extremity. 

Direct adequate exposure in the surgical treat- 
ment of large blood vessels is the sine qua non 
of success. For this reason a transperitoneal 
approach was utilized. The abdomen was 
opened through a right paramedian incision. The 
intestines had been deflated by a Miller-Abbott 
tube, so that they were readily displaced upward 
to expose the region of the bifurcation of the 
aorta and of the inferior vena cava. The fistula 
was localized by digital pressure over the right 
common iliac artery. The opening could be 
palpated readily through the anterior wall of 
the artery and occluded by pressure with the 
tip of the index finger. The posterior portion 
of the peritoneum was incised to expose tire 
dower end of the aorta, the entire length of the 
-right common iliac artery and the proximal end 
of the left common iliac artery. The right ureter 
.was displaced laterahvard. Before an attempt 
,to dissect out the vessels at the site of the fistula 
.was made, control of the arterial inflow both 
..proximal and distal to it was obtained. First, 
a tourniquet clamp (fig. 1) was applied to the 
aorta just proximal to its bifurcation. Then 
-similar damps were placed on the proximal end 
: ; of the left common iliac artery and on the right 
common iliac artery distal to the fistula to pre- 
• vent reflux of blood from the collateral circula- 
tion. By closing all three clamps it was then 
possible to shut off completely the arterial blood 
i, flow through the fistula. 

Dissection of the right common iliac artery was 
: therefore possible with relative safety and peace 
of mind, despite an unusual amount of scar tissue 
about the great vessels in this region. Explora- 

13. Elkin. D. C. : Vascular Injuries of Warfare. 
’ .'Ann. Sure. 120:284. 1944. Holman.- Making Reid 
' and McGuire. 5 


tion of the proximal end of the right common 
iliac artery revealed that the fistulous opening 
lay about 1.5 cm. from the aortic bifurcation. 
It was possible to separate this portion of the 
common iliac artery from the underlying inferior 
vena cava, so that a fourth tourniquet damp could 
be applied at this point; thus the portion of 
the right common iliac artery containing the 
fistula was isolated between two clamps. 

The fistula was eradicated from the drculation 
by ligation and division of the right common 
iliac artery proximal and distal to it. The iso- 



Fig. 5. — A diagrammatic drawing to show the sources 
of the collateral arterial blood supply to the lower 
extremity following interruption of the common iliac 
artery. These consisted of two groups of arteries: (1) 
the hypogastric artery and its tributaries of the ipsilat- 
eral and the contralateral side of the body, namely, the 
iliolumbar, lateral sacral, superior and inferior gluteal, 
internal pudendal and superior and inferior vesicle 
arteries and (2) the inferior epigastric, superficial 
epigastric, deep circumflex iliac and superficial circum- 
flex iliac arteries. 

lated portion of the right common iliac artery, 
which contained the fistula, was about 2 cm. in 
length. It was left in situ attached to the inferior 
vena cava, resection of it being unnecessary be- 
cause there were no collateral branches entering 
it. which if present might cause a recurrence 
(.fig. 2). 
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Preservation of the collateral circulation after 
division of a major artery to an extremity is of 
vital importance in the prevention of gangrene. 

Since there are no tributaries of any significance 
arising from the right common iliac artery be- 
tween its origin and termination, interruption 
of it will not interfere with the collateral circula- 
tion to the lower extremity providing its bifurca- 
tion into tlie external iliac and the hypogastric 
artery is preserved. In this case extreme care 
was taken not to damage this major bifurcation, 
since preservation of it permits arterial blood, 
which enters tire hypogastric artery through its 
numerous tributaries by anastomoses from the 
same and the contralateral side of the body, to 
pass directly into the external iliac artery and 
then peripherally through the main arterial sys- 
tem of the extremity. If both the external iliac 


reveals that the main arteries through wh 
blood can enter may be divided into hvo groin 

(1) the hypogastric artery and its tributaries a 

(2) the tributaries of the external iliac arte 
namely, the inferior epigastric, superficial e 
gastric, deep circumflex iliac and superfic 
circumflex iliac arteries. The tributaries 
the hypogastric artery, which contribute to t 
collateral blood supply, are the iliolumbar, late; 
sacral, superior and inferior gluteal, inten 
pudendal and superior and inferior vesicle ; 
teries. Blood will enter these not only throu 
anastomoses on the same side of the trunk b 
through anastomoses with the arteries on t 
opposite side- of the body. 



Fig. 6. — Graphs to show the oscillometric readings on 
the patient’s legs two weeks after eradication of the 
fistula, which confirm the clinical observation that 
pulsations were detectable in the right posterior tibial 
and the dorsalis pedis arteries. The oscillations in the 
right leg were of much less caliber than those in the 
left, with its normal arterial system, but the fact that 
they were present and measurable, even with the main 
artery to the extremity interrupted, should not be 
overlooked. 

and the hypogastric arter}' are interrupted reflux 
of arterial blood from the latter, which is the 
major portion of the collateral arterial supply, is 
prevented. This predicates a reversal of the flow 
of blood through the hypogastric artery. An 
analysis of the hemodynamics under these condi- 
tions supports this theory. After ligation of the 
common iliac artery the arterial blood pressure 
falls considerably distal to the point of interrup- 
tion. Owing to the lowered pressure, blood 
enters the arterial tree through any and all chan- 
nels connected with it, in which the pressure is 
at a higher level. Examination of the anatomic 
structure of these collateral channels (fig. 5) 



Fig. 7.— A photograph showing the patient’s legs W 
weeks after interruption of the right common i!i»- 
artery. The right leg appears normal except for slig.- 
muscular atrophy. The bandage covers the scar of tre 
abdominal incision, made to expose the great vessels at- 
the fistula. 


Since interruption of the major artery 
extremity causes a pronounced fall in the s 
blood pressure and a decrease in the t 
the flow of blood distal to the point of li] 
spontaneous thrombosis is likely to occur, 
this reason, in order to safeguard the col 
circulation of the extremity, heparin was a 
istered intravenously for forty-eight hour 
lowing the second stage of the operation. 


to 31 1 
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ninistration was stopped at the end of this time, 
ifter it was ascertained that the arterial circula- 
ion to the foot was adequate. The coagulation 
ime of the blood was maintained approximately 
t thirty minutes. 

Palpable pulsations were observed in the right 
lorsalis pedis and the posterior tibial artery for 
:he first time four days following eradication 
}f the fistula. This in itself indicated the ade- 
quacy of the collateral circulation. Tin's observa- 
tion was confirmed by the oscillometer (fig. 6). 
The presence of pulsations in these peripheral 
arteries, despite interruption of the main arterial 
supply to the extremity, is best explained by 
the fact that arterial blood was entering the main 
arterial system of the extremity through all 
arterial tributaries distal to tbe point of ligation. 
The total amount of arterial blood thus entering 
the external iliac and the femoral artery was 
sufficient in volume to produce pulsations distal 
to the point of arterial interruption. 

The ability of our patient to walk several 
miles without intermittent claudication fifteen 
months after interruption of the common iliac 
artery is additional evidence of the adequacy of 
the collateral arterial circulation. Halsted, 0 in 
an analysis of tbe cases which he studied, noted 
that in several of them, including 1 of bis, the 
patients were incapacitated because of cramp- 
like pain in the limb on walking short distances, 
which he attributed to ischemia. The adequacy 
of the circulation in tbe limb in the case reported 
here was in part due to ablation of the first, 
second and third lumbar ganglions, which abol- 


ished vasoconstrictor impulses and maintained 
a constant state of maximum vasodilatation. 

CONCLUSIONS 

Injun- to the inferior vena cava and the right 
common iliac artery may occur during the radical 
removal of a ruptured inten-ertebral disk between 
the fourth and fifth lumbar vertebrae. An ar- 
teriovenous fistula between these two vessels mav 
be produced by an instrument which is forced 
through the anterior longitudinal ligament, trans- 
fixing the inferior vena cava and the posterior 
wall of the right common iliac artery. Serious 
hemorrhage at the time of the accident mav 
not occur, so that the arteriovenous communica- 
tion may exist for some time before it is recog- 
nized. The first symptoms of its presence may 
be those of cardiac decompensation. 

Ligation and division of the common iliac 
artery proximal and distal to the fistula were 
sufficient to cure the condition and reestablish 
the cardiovascular system to normalcy. 

Interruption of the common iliac artery is 
apparently compatible with adequate circulation 
and practically normal function of the lower 
extremity if a preliminary sympathectomy, in 
which tbe first, second and third lumbar ganglions 
are removed, has been carried out. 

Therapeutic venous occlusion by simultaneous 
interruption of the external iliac vein was prob- 
ably an added factor in establishing the collateral 
circulation immediately after interruption of the 
common iliac artery. 


TRAUMATIC HEMOTHORAX 

DECORTICATION IN THE TREATMENT OF THE CHRONIC UNINFECTED TYPE 
MAJOR FRANK P. COLEMAN 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


The respiratory disability associated with the 
later stages of wounds of the thorax incurred 
during war is a real problem. Infection is pri- 
marily responsible for the disability in the major- 
ity of cases; however, organization of blood 
within the pleural cavity unattended by sepsis 
is not uncommon and often leads to an even 
greater degree of respiratory invalidism. Favor- 
able experiences in the surgical management of 
the latter condition by decortication of the lung 
has prompted this communication. 

The trend of treatment of acute traumatic 
hemothorax in this war has been conservative. 1 
In the forward zones of combat modern methods 
of preventing and relieving shock are efficiently 
executed, thus saving many lives. Respiratory 
distress is readily recognized and relieved by 
aspiration of blood without replacement with air. 
In the forward higher echelons the pleural cavity 
is emptied of the bloody effusion as soon as pos- 
sible by repeated aspiration without replacement 
with air. 2 There is some evidence to support 
the thesis that the sooner the blood is removed 
from the pleural cavity the less is the chance of 
septic complications. 3 On the other hand, the 
sequence of events precipitated by the presence 
of blood within the pleural cavity does not war- 
rant the conclusion that early aspiration will 
prevent the deposition of fibrin. It is the organi- 
zation of deposits of fibrin which leads to the 
later varying degrees of respirator}' disability in 
an otherwise uncomplicated acute traumatic 
hemothorax. 

MECHANISM OF THE DISABILITY' 

When blood escapes into the pleural cavity it 
apparently undergoes earl}' formation of a clot, 

1. Kirk, N. T. : Surgical Care of the Wounded in 
the V. S. Army, Surgery 15:211 (Feb.) 1944. 

2. (a) Edwards, A. T.: Traumatic Hemothorax, 
Lancet 1:97 (Jan. 23) 1943. (6) Linberg, B. E.; Mat- 
syev, I. E., and Acutin, M. X., cited, Traumatic Hemo- 
thorax, editorial, ibid. 1:315 (March 4) 1944. (c) 
Nicholson, W. F., and Scadding, J. G. : Penetrating 
Wounds of the Chest: A Review of 291 Cases in the 
Middle East, ibid. 1:300 (March 4) 1944. 

— Nicholson and Scadding.ee 


The views expressed by Elliott'' offer an 
planation for what appears to be the absenci 
clotting of blood within the pleura! cavity. ' 
author stated “that the effused blood very rapi 
passes through the dotting process, but that 
coagulation is interfered with by the respirat 
movements so that the fibrin is to a consider; 
extent whipped out of the blood." If bleed 
into the pleural cavity is slow, the blood is real 
deprived of fibrin by the movements of : 
diaphragm and the heart. The pleura is irrita' 
by the blood, and an effusion is poured o 
The blood free of fibrin mixes with the effusii 
resulting in a fluid hemothorax, which does r 
undergo formation of a dot on removal fre 
the pleural cavity. The fibrin is usually deposif 
in a dependent location. If bleeding into t 
pleural cavity is rapid, sufficient agitation m 
not be present to bring about defibrination of t! 
blood, and a solid hemothorax results. Otln 
factors which favor formation of a massive cli 
within the thorax are extensive destruction < 
tissue and retention of foreign bodies within ti: 
pleural caY'ity. 

The pleura is able to cope with the deposit c 
fibrin in a small hemothorax. The associate 
effusion is either aspirated or absorbed. In sud 
cases no functional incapacity results. On tfo 
other hand, deposition of fibrin accompanied ty 
a process of organization may be sufficient fo lea- 
to the formation of dense pleural adhesions. 
mobility of the diaphragm, thoracic wall and 
lung is restricted. In such cases a routine roent- 
gen film may reveal only slight haziness over tfcf 
base of the lung ; however, the limitation of tlit 
motion of the diaphragm is readily obvious du f ‘ 
ing fluoroscopy, and a deposit of fibrin 
identified in the costovertebral sulcus by 
lateral roentgenograms of tire chest. 1 hi 
anism of the disability associated with 
ganization of a large hematoma within the 
cavity is obvious. The thick wall of the 
toma fixes the pleural surface of the ribs, 1 
interfering with the normal widening 
intercostal spaces during inspiration. Orj 

4. Elliott, T. R.: Gunshot Mounds of the 
Brit. M. I. 1:442 (April 12) 1919. 
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irous tissue contracts, drawing the ribs closer 
gether, and the normal longitudinal curves of 
e ribs are lost. The involved hemothorax be- 
unes flattened and immobile. The diaphragm 
ten involved loses its function entirely. The 
volved portion of the lung is usually normal, 
<*■. it cannot perform its function when it is 
■ ■" ied in a fibrous encasement. 

THE DISABILITY 

The temporary disability associated with un- 
miplicated hemothorax has been attributed to 
ie organization of fibrin within the pleural 
..city. Pain and shortness of breath are the 
. 1 i *y symptomatic manifestations. I have ob- 
ved repeatedly persistence of pain in the chest 
illowing what appeared to be otherwise success- 

treatment of acute hemothorax. Dyspnea 
as not a prominent symptom. Detailed roent- 
.- ograms and fluoroscopic examination of the 
nest as a rule revealed some fixation of the 
iaphragm and a deposit of fibrin in the costo- 
ertebral gutter. Recent reports have revealed 
lat patients with acute uncomplicated hetno- 
lorax do not return to military duty for three 
lontlis and that the majority complain of pain 
l the chest for an additional three months. 2 ' 
'he symptomatic manifestations and the disa- 
ility associated with obvious chronic organized 
emo thorax do not require a great deal of com- 
lent. Patients with this complication are unfit 
jr military duty. They are chronically ill. A 
jw grade fever is usually present, and even in 
ie absence of infection the temperature may 
each a daily level as high as 102 F. There is 
istinct pallor to the skin, and frequently sec- 
ondary anemia is present. Dyspnea on exertion 
: nd pain in the involved side of the chest are 
•amnion symptoms. The hemothorax is flat- 
yned and immobile. There is compensatory 
Tnphysema of the uninvolved lung. The com- 
pensatory activity of the contralateral lung ex- 
aggerates the deformity produced by the chronic 
rganized hemothorax. 

0 INCIDENCE OF CHRONIC UNINFECTED 
HEMOTHORAX 

.. It is difficult to come to any conclusion relative 
' '0 the frequency of formation of a massive blood 
,‘.ot within the pleural cavity. Only sporadic 
•ises appear in the literature. Infected hema- 
,-omas have been treated as empyema and classi- 
ed in the literature under septic hemothorax. 
v leakins and Walker J were the first to point out 

5. Mcakins, J„ and Walker. T. W. : After-Effects 

Wounds of the Chest, and Their Treatment. Canad. 

• f. A. J. S:910 (Oct.) 1918. 


the close connection between the development of 
deformity of the chest and the time that the 
pleural cavity was allowed to retain the fluid, 
irrespective of whether the fluid was sterile or 
infected. These authors cited 3 cases in which 
soldiers were given a medical discharge from 
the arm} - on account of invalidism which was 
produced by the organization of blood within the 
pleural cavity. During World War I Elliott G 
reported an incidence of 3 cases of formation of a 
massive uninfected clot in a series of 156 cases of 
hemothorax. Nicholson and Scaddings’ 2c recent 
report revealed formation of a massive clot in 
6 of 125 cases of uninfected and in 6 of 62 cases 
of infected hemothorax. 

MANAGEMENT 

During the treatment of the later stages of 
thoracic wounds in the first World War it soon 
became obvious that an organized uninfected 
hemothorax produced many of the severe and 
crippling deformities. Difficulty in managing this 
condition is best illustrated by Elliott’s 5 6 state- 
ment: “It is paradoxically true that recovery of 
the chest from the crippling results of a large 
haemothorax may be more rapid if sepsis occurs 
than if the collection remains sterile.” Turner 7 
and Moynihan s recognized that removal of the 
foreign body from the thorax without freeing the 
lung and thoracic wall of adhesions was a useless 
procedure. These surgeons described the dis- 
ability produced by an organized hemothorax and 
in a limited number of cases applied the princi- 
ples and technic of decortication of the lung, 
which was first described by Fowler 9 in 1893. 
Since 1920 little attention has been given to the 
chronic type of hemothorax with the exception 
of Smithy’s 10 revival of interest in the manage- 
ment of this condition. 

In the treatment of chronic traumatic unin- 
fected hemothorax, the surgical approach is 
governed somewhat by the site of the formation 
of the clot. The blood clot usually assumes a 
dependent position within the pleural cavity, ly- 

6. Elliott, T. R. : Some Statistical Results of the 
Treatment of Chest Wounds, Lancet 2:371 (Sept. 8) 
1917. 

7. Turner, G. G. : The Later Stages of Gunshot 
Wounds of the Chest. Surg., Gvnec. &: Obst. 28:17 
(Jan.) 1919. 

S. Moynihan, B. : The Surgery of the Chest in 
Relation to Retained Projectiles, Brit. J. Surg. 7:444 
(April) 1920. 

9. Fowler, G. R. : A Case of Thoracoplasty for 
Removal of a Large Cicatricial Fibrous Growth from 
the Interior of the Chest, the Result of an Old Em- 
pyema. M. Rec. 44:S3S (Dec. 30) 1S93. 

10. Smithy. J. G.: Traumatic Hemothorax with 
Special Reference to Chronic Persistent Types. J. Tho- 
racic Surg. 12:338 (April) 1943. 
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ing in the costovertebral gutter and overlying 
the diaphragm. Access to this region is reaclilj' 
accomplished by making a posterolateral incision, 
and the pleural cavity is entered through the 
seventh or eighth intercostal space. The wall of 
the hematoma is encountered on division of the 
intercostal muscles and the parietal pleura. A 
cleavage plane between the wall of the hematoma 
and the pleura may he developed with ease, owing 
to the fact that these structures are bound to- 
gether by only a light network of vascular and 
fibrous tissue. The wall of the hematoma is 
freed from the adjacent structures by blunt dis- 
section, working away from the thoracic wall 
and Inn g. The index finger or a blunt gauze 
dissector has proved satisfactory for this proce- 
dure (fig, 4). It is possible to mobilize a large 
hematoma in this manner without disruption of 
its physical characteristics (fig. 2). After the 
lung, the diaphragm and the thoracic wall have 
been freed of the hematoma, the underlying 
pleura may he observed to be practically' normal. 
It is not thickened, and it still has a somewhat 
smooth and glistening appearance. The pre- 
viously constricted diaphragm and lung will func- 
tion in a normal manner with removal of the 
fibrous encasement. In a clotted hemothorax of 
less than three weeks’ duration the cleavage plane 
between the pleura and the wall of the hematoma 
is not sharply demarcated. At this stage the wall 
of the hematoma has not become well organized 
and there is persistence of the edema of the ad- 
jacent pleura. Early removal of the deposit of 
fibrin does not permit the ready' reexpansion of 
the lung, which is so admirably demonstrated 
when this structure is freed of a well organized 
hematoma. 

The following case reports emphasize the clini- 
cal manifestations and the morbid anatomic 
structure of a chronic organized uninfected hemo- 
thorax. The successful application in each in- 
stance of Fowler’s principles and technic of 
decortication of the thoracic wall, diaphragm, 
mediastinum and lung is described. 


and progressive development of a deformitv of the !•- 
side of the chest. 

He was transferred to rov service for defimtfr; 
treatment.^ Physical examination disclosed a thin, pth 
undernourished and chronically ill man. The left 
of the chest was fixed, sunken and fiat. Overanir- 
respiratory excursions on the right side stood out h 
strong contrast to the immobility on the left, fit 
left side of the chest had the appearance of an c': 
empyema. The percussion note over the entire Id: 
hemithorax was flat and accompanied bv an absent; 
of breath sounds; however, in the left infraclaWmi- 
region the percussion note was hyperresonant and r; 
breath sounds were exaggerated. On the right, physicsl 
signs of 3 compensatory emphysema ■were present. Tb 
routine laboratory tests gave negative results. A rc-~- 
genogram of the chest revealed a dense opacity involrir,- 
the entire left side of the thorax with an emphr- 
Sema on the right (fig. 1). Fluoro scopic examinatir 
revealed fixation of the diaphragm on the left. 



Fig. I (case 1). — Roentgenographic view of i- 
thorax sixty-seven days after a gunshot wound, spr- 
ing chronic organized hemothorax. 


REPORT OF CASES 

Case 1. — A white soldier aged 19 sustained a bullet 
wound of the left side of the thorax on Sept. 12, 1943. 
The bullet entered the anterior triangle of the neck and 
in its course traversed the pleura, the lung and the 
second, third and fourth dorsal vertebrae. There was 
no wound of exit. He was treated for shock, and three 
weeks later the bullet was removed from the body of 
the fifth dorsal vertebra. Xo attempt was made to 
aspirate the left side of the chest until three weeks 
following the injury. At this time it was impossible 
to remove the collection of blood in the left pleural 
cavity. Since the date of injury, he had suffered from 
severe dyspnea, extreme pallor, daily low grade fever 


A'umerous attempts to aspirate the left side of r 
chest were unsuccessful, and only a few cubic ccs.-- 
meters of a brownish fluid was obtained. This f- 
failed to grow organisms on culture. 

On X'ov. 18, 1943, the pleural cavity was _cntf£ 
through a posterolateral incision. By means ot an 
cision through the seventh intercostal space the «- 
of the hematoma was encountered and fount > 
moderately adherent to the parietal pleura, by 
manipulation the hematoma was easily separated • . 
the parietal and visceral pleuras. It contained apto 
matelv 500 cc. of old blood, and its wall was . 
thickness. Anteriorly the hematoma terminated at • 
lateral border of the sternum, while posteriorly « • ' 
anchored to the aorta. It extended from the ^ ^ 

the thorax to the diaphragm (fig- 2). The let _ , 

was about the size of a grapefruit; however, . 

the viscera! nor the parietal pleura was ducken ^ , 

the lung readilv reexpanded on completion of d.r — . 
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\, The left pleural cavity was drained by an inter- 
tal tube, and the wound was closed in layers. The 
\inage tube was connected to an under-water seal, 
1 16 cm. of negative water suction was applied to 
:ten reexpansion of the lung. 



Fig. 2 (case 1). — Gross appearance of a chronic 
rganized hematoma. 



, Fig. 3 (case 1). — Roentgenogram taken three weeks 
•/ ostoperatively. Reexpansion of the left lung is now 
rompletc. 


The postoperative course was entirely uneventful. 
' 'lie drainage tube was removed on the first postopera- 
ve day, at which time there was complete reexpansion 
■f the left lung. Three weeks postoperatively, there 
; as almost a 100 per cent return of function in the 


left lung and the soldier was no longer dvspneic on 
physical exertion (fig. 3). 

Case 2. — A white officer aged 32 sustained a bullet 
wound of the right side of the chest on Dec. 27, 1943. 
A bullet from a machine gun entered the right side 
of the chest 2 inches (5 cm.) lateral to the right border 
of the sternum in the fourth intercostal space. There 
was no wound of exit. He was given immediate treat- 
ment for shock, and no attempt was made to aspirate a 
hemothorax on the right side. During the ensuing five 
weeks he continued to have a low grade fever, lost 
weight, complained of a sense of constriction in the 
right lower portion of the chest and was dyspneic on 
exertion. 

Physical examination at the time of his transfer for 
definitive treatment disclosed a moderately anemic and 
asthenic person. There was a scar marking the wound 
of entrance in the fourth intercostal space 2 inches 



'Dacortica.'tiorv of Lowc-r Lobe- 


Fig. 4. — Illustrations of the operative procedure in 
case 2. 

lateral to the right border of the sternum. He was 
chronically ill and dyspneic on exertion. There was a 
definite decrease in the respiratory excursions of the 
right side of the chest. The lower portion of the 
thoracic wall was rigid and flattened. The intercostal 
spaces were narrow, and the entire right side of the 
chest was contracted as well as limited in motion. 
Dulness accompanied by decreased breath sounds ex- 
tended well above the angle of the scapula and high 
in the axilla on the right. Tactile fremitus was de- 
creased in this region. There was compensatory em- 
physema on the left. The routine laboratory tests gave 
negative results. Roentgenologic examination revealed 
four foreign bodies, ranging in size from 3 by 4 mm. to 
9 by 15 mm., embedded in the right side of the chest. 
There was diffuse haziness over the entire right lower 
portion of the chest, and the lower and middle lobes 
of the right lung were displaced toward the midline. 
Aspiration on numerous occasions proved unsuccessful, 
yielding only 5 to 10 cc. of a brownish fluid. This fluid 
failed to grow organisms on culture. 
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On Feb. 5, 1944, a right posterolateral incision was 
made, the right pleural cavity being entered through the 
eighth intercostal space. A well organized hematoma, 
containing approximately 700 cc. of old blood, com- 
pressed the lower and middle lobes of the lung. Re- 
moval of the contents of the hematoma did not permit 
reexpansion of the lung and resumption of excursions 
by the diaphragm. These structures were constricted 
and rendered immobile by the thick wall of the hema- 
toma. The constricting walls of the organized hemo- 
thorax were removed by sharp and blunt dissection. 
This process of decortication permitted total and com- 
plete reexpansion of the two lobes of the lung, and the 
diaphragm resumed its normal function. The foreign 
metallic bodies, which lay in a superficial position within 
the lower lobe, were removed. An intercostal tube 
was inserted into the right pleural cavity and connected 
with an under-water seal. The wound was closed in 
layers. 

The postoperative course was entirely uneventful. 
Clinical and roentgen examination revealed complete 
reexpansion of the lung on the first postoperative day. 
Two weeks postoperatively the patient was entirely 
asymptomatic and gratified with the ease of respiration. 
He has returned to duty. 

Case 3. — A white soldier, 32 years of age, with 
eighteen months of service in the army, had been en- 
tirely asymptomatic until the early part of November 
1943. At this time he noticed constant and ill defined 
pain in the lower part of the right side of the thorax. 
A roentgen examination revealed a tumor mass in the 
posterior mediastinum extending from the level of the 
seventh dorsal vertebra to the level of the tenth dorsal 
vertebra. The tumor mass was irregular in outline 
but sharply demarcated. The preoperative diagnosis 
was ganglioneuroma of the posterior mediastinum, which 
was confirmed on removal of the tumor. 

On November 16 a thoracotomy was performed, the 
right pleural cavity being entered through the seventh 
intercostal space. A tumor mass, measuring 10 by 
6 by 5 cm., incorporated the sympathetic trunk, the 
greater and lesser splanchnic nerves and the seventh, 
eighth and ninth intercostal nerves. The overlying 
pleura was removed with the tumor mass. This left a 
considerable area in the costovertebral gutter denuded 
of its normal covering. The wound was closed in 
layers, and the pleural cavity was not drained. 

His postoperative course was entirely uneventful with 
the exception of accumulation of blood in the right 
pleural cavity, which could not be evacuated with a 
no. 16 aspirating needle. Thoracentesis was carried out 
on the first postoperative day and yielded only a small 
quantity of dark Wood. Thereafter, repeated aspira- 
tions failed to yield more than 10 cc. of blood. A 
roentgen film of the chest revealed an accumulation of 
blood in the right side of the thorax lying primarily in 
the costovertebral gutter at the site of resection of the 


tumor mass. During the ensuing sixteen i 
cultures of a small amount of fluid obtaine 
of aspiration yielded no growth. The wour 
by primary intention ; however, the patient 
have a low grade fever. 

On December 2 the right pleura! cavity 
through the primary thoracotomy wound, 
which contained 500 cc. of old blood, lay 
vertebral gutter and compressed the upper 
right lung. The walls of the hematoma wet 
defined. The visceral and the parietal 
edematous and studded with shaggy collect! 
undergoing early organization. The upp 
not readily reexpand after the fibrin w; 
however, there was definite improvement 
A no. 32 rectal tube was introduced throuj 
intercostal space and led well up to the 
thoracic cavity on the right side. The tul 
connected to an under-water seal. The 
closed in layers. Reexpansion of the rigl 
complete on the first postoperative day, an 
costal tube drain was removed. Convalf 
uneventful. In three days the temperature 
and there was no further accumulation of I 
right side of the thoracic cavity. Two • 
operatively a roentgenogram of the chest 
right pleural cavity to be free of pleural ext 
soldier was returned to duty. 

SUMMARY 

The apparent successful treatment 
traumatic hemothorax does not ahvay 
varying degrees of later respiratory 
Temporary persistence of pain in the c 
dated with mild degrees of dyspnea 
uncommon sequela. These symptoms 1 
ascribed to the organization of fibrin v 
pleural cavity. 

The organization of a large uninfec 
hemothorax leads to serious respiratory 
and deformity of the chest. This 
coupled with futile attempts at reha 
demands the institution of some measure 
patients with this complication from th 
semi-invalidism or invalidism. Applu 
the principles and technic of decorticatii 
involved anatomic structures seems to i 
requirement. 

Cases of chronic organized hemothc 
cited which illustrate the successful surgi 
agement by decortication of the lung, 
wall and diaphragm. 
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DIAGNOSTIC AND THERAPEUTIC CONSIDERATIONS 
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If slipping of the upper femoral epiphysis or 
■piphysiolysis is recognized at an early stage and 
iroper treatment is instituted, the prognosis 
•hould be excellent. If it is not recognized until 
•.onsiderable displacement has occurred, it may 
iroduce severe crippling, whatever treatment is 
‘ollowed. It is the purpose of this paper to 
stimulate early recognition of the condition and 
o report experiences with various methods of 
reatment. 

This report includes 26 patients with slipping 
if the upper femoral epiphysis in 36 hips. 1 They 
-epresent the total number of patients admitted 
o the Children’s Hospital, Boston, in the last 
hirteen years with certain additions. 13 

The result in 28 of the 36 hips has been 
evaluated after an average interval of six and 
hree-tenths years. Of the remainder, 6 have 
ieen treated too recently for evaluation and 2 
.vere not treated. All but 5 were examined in 
1944, and the present status of all but 2 hips in 
he series is known. Roentgen study accom- 
panied clinical examination in all instances. 

MECHANISM AND RELATED FACTORS 

The process depends on a weakening of the 
Connection between the head and neck of the 
emur at the metaphysis, with subsequent dis- 
placement of the head on the neck. The neck 
rif the femur on weight bearing tends to ride 
upward and anteriorly, with increasing external 
■otation. The head in turn tends to migrate 
•posterior and inferior to its usual position (fig. 

From the Department of Orthopedic Surgery, the 
Children's Hospital and the Harvard Medical School. 

' Read in the Section on Orthopedic Surgery at the 
••Ninety-Fourth Annual Session of the American Medical 
'Association, Chicago, June 15, 1944. 

: 1. Sex: 15 boys; 11 girls. Bilateral involvement: 

0 (7 males) ; 6 had bilateral lesions on their first 
idmission to the hospital. Unilateral involvement: 16. 
Average interval between initial symptoms on the two 
.ides: fourteen months. Longest interval between initial 
symptoms on the two sides : thirty-three months. Side : 
•ight 17 ; left 19. Girls’ average age : lOPE years ; young- 
:st 7 years ; oldest 12 -JE years. Boys’ average age : 1 1 
• ears; youngest "iVii years; oldest lS^le years. Average 
luration of symptoms on admission : 5 months. 

la. Patients treated at the Peter Bent Brigham Hos- 
jital bv me arc included. 


9 A and B). Displacement may be of any 
degree. from an undetectable amount to com- 
plete displacement. Owing to the natural direc- 
tion of the neck of the femur, external rotation 
is the essential factor in the displacement. 

If the slipping is of any degree the blood ves- 
sels on the anterior and the lateral surface of the 
neck are interrupted. The circulation to the 
head of the femur must then come by way of 
the ligamentum teres, a route which is variable 
and undependable, and by way of the vessels on 
the inferior-posterior aspect of the neck, par- 
ticularly by way of those in the retinacula of 
Weitbrecht (fig. 9 A and B). With displacement 
of the head posteriorly and downward the latter 
vessels are shortened, as is the periosteum. Since 
the slipping is usually a gradual and repeated 
process, this shortening becomes fixed, with 
secondary fibrosis and formation of osteoid, 
which becomes calcified. Therapeutic measures 
designed to correct the deformity may interrupt 
this essential circulation, producing aseptic necro- 
sis of the head, not only by tearing or cutting 
the retinacular vessels but by strangulating them 
through tension. 

Although the cause of slipped epiphysis is 
unknown, certain related facts should be em- 
phasized. It occurs at a particular period in 
development, most frequently between the ages 
of 10 and 15 years, and in the collected cases 
the average age of boys is 2 years older than 
that of girls. This reflects approximately the 
increased degree of skeletal maturation of the 
female. The process occurs at a time of rapid 
growth. The children affected are usually obese 
or large. Nineteen of the children in this series 
were extremely obese to obese, 6 were large but 
not fat and 1 was of average build. The condi- 
tion is frequently bilateral, and in 10 of my 
patients both hips were affected. Two of the 
26 patients had a sibling with the same condition. 

Trauma is often described as an etiologic 
factor. In tin's series there was a history of 
trauma of significant degree preceding the first 
symptom for 5 patients. For 21 there was no 
known antecedent trauma, although for several 
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dd <>* "«* »cl»ding .he taking roentgen, 

' ' . ' Vlth no attention paid to their hips. 

- Certain comments may he made regarding these patients was sent home and hv 
tliese factors. It would appear that trauma has later while walking across the floor ha. 
the role of provoking displacement in an ante- plete displacement of the epiphysis. It v 
cedent condition. This is suggested by the fre- unusual for the patients in this series t 
quency with which the condition is bilateral as had previous medical observation over 
well as by the history. The high frequency of lively long period without the condition 
bilateral disease would indicate a fundamental recognized. 

predisposition in the person affected, and in this Even when the symptoms are mild, p 
the familial incidence is probably significant. The examination will usually disclose limitat 
fact that many of the patients are of the so-called internal rotation, flexion and abduction 
fat "endocrine type” may mean that there is an involved hip with pain and muscular spa 
unknown endocrine factor, or it may merely the extremes of these motions. Hyperext 
represent the increased stress which the added of the hip may be increased. Limited in 
weight induces. A shearing stress peculiar to rotation is usually the earliest suggestive pi 
the metaphysis of the femur exists, and this is finding. Often the hip tends to go into ex 
increased by genu valgum, which is common in rotation as it is flexed, 
these patients. As the process increases the limp and 

The integrity of the connection of any epiphysis increase. The gait may he frankly wa< 
to the shaft depends largely on the binding effect if the involvement is bilateral. Spasm m 
of the periosteum. It is possible that with the present on all motions. A fixed externa! 
rapid growth and the changes in the character tion deformity may develop. It was pr 
of the periosteum which occur at this age, the 50 per cent of the patients in this series 
periosteum loses its firm binding character 2 and If acute displacement occurs, the sign: 
allows the displacement. Howorth 3 emphasized those of a fractured neck of the femur 
that synovitis exists before the slipping occurs, extreme muscular spasm, the extremity 1 
but whether this is primary or secondary is un- in external rotation, 
known. An abnormality in the evolution of the Frequently there is a history of minor 
vascular supply to the area at this particular comfort for some weeks or months, follotve 
age may be responsible, but this again has not relatively mild trauma, which precipitates 
been proved. acute symptoms. 


It is suggested, however, that there is more 
to the process than simply displacement of the 
head on the neck. In 1 of the patients in this 
series, for example, there was complete degenera- 
tion of the opposite joint without any recogniz- 
able slipping of the epiphysis or other discernible 
cause. 

CLINICAL PICTURE 

A child of the age peculiar to this disease, 
usually obese or large, acquires an antalgic hip 
limp, which may be intermittent or constant. All 
but I of my patients had a primary complaint of 
limp. Pain, though not mentioned by 5 of the 
patients, is usual. Activity increases the symp- 
toms. The pain may be in the hip or groin, 
the anterior or anterolateral portion of the thigh 
or the knee. It may be present in any one of 
these areas or in any* combination of them. 

Two patients in this series who complained 
solely of pain in the knee had their knees exam- 

2, Key. J. A.: Epiphyseal Coxa Vara. J. Bone & 
Joint Surg. 8:53-117, 1926. 

3. Howorth, M. B. : Slipping of the Upper Femoral 
Epiphysis, Surg., Gynec. & Obst. 73 :/23-/32. 19-11. 


ROENTGEN EXAMINATION 


Careful roentgen examination of the hips, 
eluding the taking of lateral projections, is es: 
tial. The lateral films are best taken in the i 


position, that is with the hip externally rota 
The earliest findings are rarefaction of the n 
adjacent to the epiphysial line and minimal < 
placement of the neck anteriorly on the b 
(fig. 3 A and B). The latter can be seen o 
in the lateral projection. The films must 
of excellent quality before a report of negat 
results is given, if the history and physical sij 
are suggestive ; in [act, in such cases the path 
should be carefully observed and the roenff 
examination repeated after a short interval. 

If there is much displacement the condtta 
is recognized easily in both the anterior and d 
lateral projection. If the slipping is of so.. 
duration, irregular callus may be seen filling ■ 
the angles between the bead and the neck. 
this stage the picture in the neck may be <• 
of mottled density and rarefaction. 

If slipped epiphysis exists it should be o ' 
sidered an emergency, since at any time mar* 1 " 
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-reuse in the displacement may occur. If it 
ies the prognosis is greatly impaired. 

TREATMENT AND RESULTS 

In considering the results of treatment for 
pped epiphysis it should be emphasized that 
dividual cases are not directly comparable, 
hetlier owing to variations in the degree of 
splacement. duration of the disturbance or other 
ctors. What might be a good result in 1 pa- 
nt. based on the original condition, might be 
poor result in another. 

The results in this paper are evaluated not 
■ the basis of improvement from the original 
mdition but on the basis of normal painless 
motion. Using the normal hip as a standard 
cis not satisfactory, since in many of the 


Closed Manipulation with the Patient Under 
Anesthesia with Spica Fixation. — Three patients 
in this series were treated by this method, and 
the results have been evaluated after an average 
of ten and three-tenths years (table 1). 

My interest in slipping of the upper femoral 
epiphysis originated from contact with a patient 
who had closed reduction of a severely displaced 
upper femoral epiphysis. Her history follows. 

J. M., a girl of 11 years, was seen at the Children's 
Hospital on June 27, 1931, with the complaint of severe 
pain in the left hip following a fall one hour before. 
She had had mild pain in this hip and limp for six 
weeks preceding the fall, which were said to have 
followed bending exercises in school. They had re- 
curred with exercises and were relieved by rest. The 
family and the past history were irrelevant except for 
the fact that the family was generally obese and that 
the child herself had been treated for knock knees. 


Table 1 . — Results of Miscellaneous Treatment 


Patient 

Years 

Fol- 

lowed 

Estimated 

Original 

Displace- 

ment, 

Cm. 

Treatment 

Index of 
Motion 
(Ferguson- 
Ho worth) 

Pain 

Signifi- 
cant Arthritic 
Deformity Chunue 

Shortening 

Limp Result 

A. C. 

12 % 

1.5 

Thomas Brace with patten 

ST.S 

0 


0 

Bilateral 

0 Good — Otb*T 

side slipped while 
brace was b* f ng 
worn 


12 

2.5 

Tliomas brace with patten 

57.0 

0 

T- 

0 

Bila teral 

0 Good — 

M. H. 

G 

O.S 

Traction, 4% mo.; Thomas 
brace with patten and 
crutches, 4% mo. 

3C6.5 

0 

0 

0 

2 cm. 

0 Excellent 

B. S. 

3 

1.3 

Traction, 5 mo.; crutches 

70.3 

0 

-r- 

i 

Bilaterul 

0 Good — 



3.5 

Traction, 5 mo.; crutches 

56.3 

Occa- 

sional 

Severe 

Unp 

Bilateral 

Poor. Seen first 

T and 14 months after 
onset; severe d*frec.er- 
ative changes on 
admission 

J. M. 

n 

Severe 

Manipulation ami spica 

5 .2 

0 

-r t~ — 

T — — ■ 

4 cm. 

-r Poor; aseptic 

necrosi-: other h.p 
stiff without sllpp.ng 

E. L. 

30 

Severe 

Manipulation and spica 

G1.5 

0 

-L 0 

0 

Bilateral 

0 Fair 


0 


Manipulation and spica 

40.5 

0 

-T--T 

0 

Bilateral 

— - Poor — 


mtients the process was bilateral. In order to 
xpress the amount of motion in the hips by a 
ingle composite figure the coefficient proposed 
; >v Ferguson and Howorth. 4 in which 90 to 110 
s estimated as normal, has been used. 

The various methods of treatment used in this 
cries may be classified as follows : ( 1 ) closed 
.'eduction with spica fixation; (2) traction-spica- 
raction method without manipulation; (3) 
/keletal fixation in situ (without arthrotomy) for 
hose hips with minimal displacement; (4) open 
eduction with skeletal fixation for those hips 
•with pronounced displacement; (5) miscellane- 
t nts methods, including traction, non-weight-bear- 
/ng brace, crutches, etc. (reported in table 1). 


• 1. Ferguson, A. B„ and Howorth, M. B. : Slipping 

if the Upper Femoral Epiphysis : Study of Seventy 
fases, J. A. M. A. 97:1867-1872 (Dec. 19) 1931. 


Physical examination : Examination showed an ex- 
tremely obese girl, whose physical findings were 
essentially within normal limits except for the left hip. 
The extremity lay in extreme external rotation, and 
any attempt at motion provoked severe muscular spasm 
and pain. Roentgenograms showed pronounced dis- 
placement of the head on the neck, the shadow of the 
neck being superimposed on the lateral margin of the 
acetabulum (fig. I A). • 

Treatment: Within twenty-four hours the hip was 
manipulated with the patient under anesthesia, into 
what was interpreted roentgenologically as a good 
position. A spica held the hip in internal rotation and 
abduction. When the plaster spica was bivalved at the 
end of three months, the head showed increased density 
and definite evidence of aseptic necrosis (fig. IB). The 
extremity was placed in counterpoised traction for sev- 
eral months. The increased absorption of the neck and 
head may be seen in roentgenograms which were taken 
cn Feb. II, 1932 (fig. 1C), but the head did unite to 
the neck. 

During this period there was progressive loss in the 
motions of the opposite hip joint, and the joint space 
became thinner, although there was no evidence of 
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same contour of the head as seen eleven years 
ore, with distinct irregularity but with an adequate 
m space (fig. 1 E). The right hip had an appearance 
i' \ suggested the possibility of slipping of the 
physis in the past, with decided narrowing of the 
space and formation of new bone. Serial films 
;en during the period when difficulty with this hip 
■se, however, had shown no evidence of such an 
unence. She had a shortening of 4 cm. Her result 
ts recorded as poor. 

Three hips were treated by closed reduction. 

i.h the patients under anesthesia. All 3 showed 
;j limitation of motion, as expressed by the 
.efficient used. The hip of the patient just 
entioned had a coefficient of 52 (normal 90 to 
0). The other 2 hips treated by this method 
d a coefficient of 61.5 and 49.5 (table 1). In 
me of the hips has there been pain up to the 
i ie of writing, but 2 have caused a definite limp. 



Fig. 2. — A. patient in traction, with the left hip 
tvolved. Note the internal rotation arm. The other 
ip is suspended to control the degree of abduction. 

patient in a spica cast, with the hip in internal 
otation and abduction. The left hip is involved, and 
ie plaster goes only to the knee on the right. The left 
ip is not in hvperextension as the photograph suggests. 

t is anticipated in all of these hips that, judging 
rom their roentgen appearance, further difficulty 
nay be expected. 

• Traction-S pica-Traction Method. — The meth- 
od takes into cognizance certain facts: 

", 1. The blood supply to the head of the femur 
.mist not be traumatized. 


2. Spasm ordinarily quiets down with traction, 
allowing increasing internal rotation and abduc- 
tion. 

3. Slipping cannot increase if the hip is im- 
mobilized in abduction and internal rotation. 

4. Immobilization promotes rapid healing. 

5. Immobilization in plaster with the method 
used has not resulted in stiff hips. 

6. If the displacement is not too great, the 
surfaces smooth off as the process heals. 

More hips were treated by this method than 
by any other — 18 hips of 13 patients. This 
treatment was first used thirteen years ago. Pa- 
tients ascribed as having been treated by the 
traction-spica-traction method followed a varia- 
tion of the following routine. 

Two traction forces are applied to the involved 
extremity: one longitudinally and the other to 
develop internal rotation (fig. 2 A). In practice 
longitudinal traction is applied through mole- 
skin adhesive tape straps to the thigh and leg; 
internal rotation is accomplished by applying a 
wide moleskin adhesive tape strap around the 
thigh. This wide strap starts on the antero- 
lateral aspect of the thigh and passes around 
the medial aspect of the thigh, beneath the 
posterior surface and up the lateral aspect. From 
the junction of the posteromedial aspect on, it 
is faced with felt, so that it will not stick to the 
inferior aspect of the thigh. Overhead traction 
is applied to the free end. Only moderate trac- 
tion is used longitudinally, usually somewhere 
between 5 and 10 pounds (2.3 and 4.5 Kg.), 
and the amount applied to the internal traction 
arm is evaluated as the traction is observed. 
Usually 5 pounds is used at the start; internal 
rotation must not be forced. The leg may be 
suspended in a Thomas splint, suspended by 
balanced slings or kept flat on the bed, as in 
Buck’s extension, with the added arm for in- 
ternal rotation. Traction is started in a neutral 
position : abduction and internal rotation are 
increased as tolerated comfortably. There should 
be no pain : the patient should be more comfort- 
able rather than less. Traction must be started 
in the line of deformity. In practice the opposite 
leg is placed in traction and suspension so that 
the degree of abduction and rotation can be con- 
trolled. 

As soon as spasm is relieved and the maximal 
degree of internal rotation and abduction ob- 
tained, the patient is placed in a hip spica (fig. 
2B). Traction is used on the average for three 
weeks. The essential function of the spica is to 
maintain the involved hip in the maxima! com- 
fortable degree of abduction and internal rotation. 
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This is accomplished by extending the spica to 
the knee on the uninvolved side and including the 
foot on the involved side with the knee in mod- 
erate flexion. The hip should be in slight flexion 
and never hvperextended. Ordinarily the patient 
is sent home in the spica and is readmitted to 
the hospital after three months. At this time 
the spica is removed and the condition of the 
epiphysial line is evaluated by roentgenograms: 
ordinarily there is appreciable healing at this 
stage. 


water exercises are helpful. On occasion 
terbalance traction is not used, and the j 
is allowed to develop motion in bed. YY 
is started with crutches, not with a brace, 
actual time of walking, as of all sequence 
this treatment, depends on the roentgen a 
ance and the clinical findings. 

Since the group of patients treated t 
method is large and since the results are ur 
the individual cases are not presented in t 
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:ed average was 0.8 cm., and the maximal 
ount was 1.5 cm. 

Che results in the 13 patients who had a 
ow-up examination after an average of six 
irs following treatment may he classified as 
■ellent. All patients had a normal coefficient 
motion, which averaged ,9S. 5 (90 to 110 nor- 
d) (figs. 3. 4 and 5). Flexion and abduction, 
itions ordinarily limited after slipped epiphysis, 
re normal in all. and internal rotation was 
rmal except in 1 patient who had both hips 
.•olved ; he had internal rotation of only 20 

'able 2. — Summary of the Time Involved zeith the 
Traction-Spica-Traction Method for Eighteen 
Hips of Thirteen" Patients* 


Phase of Treatment Duration 

action; average period .I weeks 

tst; average period months 

mnterpoised traction when used 1 month 

aiking with crutches: average period after ini- 
tial treatment 5 months 

alking unprotected: average period after initial 

treatment TVj month'. 

ill activity: average period after initial treat- 
ment ll’s month* 


* In all eases in which the condition was bilateral but one 
le hips were treated simultaneously, i. e., the condition was 
ilateral when seen. 

Four hips in 3 patients who were still receiving treatment 
t the time of writing are not included in this table. 


Table 3. — Results of the Traction-Spica-Tractinn 
Method in Eighteen Hips 


> hips: average follow-up period, c years 

Average original displacement: estimated 0.S cm.; maximal, 
1.5 cm. 

Coefficient of motion (Ferguson-Howorth): all normal; 

average 0S.5 ((normal 00-110) 

Flexion and abduction: normal limits in all 
Internal rotation: normal except for 1 patient in whom 
internal rotation of both hips was reduced 
Pain; none 
Limp: none 

Increase in slipping: none 

Average shortening with unilateral involvement: 1 cm. 

4 hips: treatment too recent for evaluation: 1 of these had 
increased slipping with full activity too soon 
1 hip: healing with normal motion: patient transferred to 
- another hospital, where hip was nailed 


and 10 degrees respectively at his last examina- 
tion. eleven years after treatment. His hips 
might be placed in the good category, although 
he considered his hips normal in all respects. 
He had had maximal displacement. None of 
the patients had pain or limp. There was an 
average shortening with unilateral involvement 
of 1 cm. 

Four hips of 3 patients in this group were 
treated so recently that the results could not 
be evaluated, but 1 of these patients should be 
discussed. 

She was admitted at the age of 9 years and 9 months, 
with a two week history of pain and limp. She had 
minimal displacement of the head, only a few milli- 
meters. associated with rarefaction of the neck adjacent 
• to the epiphysis. She had the usual treatment except 


that she was immobilized in a spica for only two months. 
She started walking with crutches four months after 
the onset of symptoms and was soon allowed full 
activity. After a few months she started to limp but 
did not complain of pain. The clinician who observed 
her reduced her activity partially, but she returned 
later with a displacement of 1.5 cm., as estimated from 
the roentgenograms. This occurred recently, and the 
final result cannot be stated. This recurrent slipping 
should not have happened with proper supervision. The 
symptoms gave adequate warning of recurrent dif- 
ficulty before increased displacement occurred. 



Fig. 4. — Photographs of R. V., taken on May 17, 1944, 
two years and eight months after slipping, show full 
range of action in the motions often limited after 
slipped epiphysis. 



Fig. 5. — E. C. had slipped epiphysis on the right side 
seven years before, with so-called minimal displacement. 
The traction-spica-traction method was the treatment 
employed. Xormal motion resulted, with no residua. 

There has been no increase in the slipping in 
the other hips of the patients of tin's group, 
either during treatment or afterward. Instead 
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• contours have improved with the healing 
ase (fig. 3 B and F). 

ine final hip in this group of patients which 
"Id not be evaluated was healing with excellent 
ption when the patient was transferred to 
other clinic for outpatient observation, since 
was over age for the Children’s Hospital, 
lis hip was nailed after he was transferred. 

the sole reason that the epiphysial line was 
■t completely closed. 

Nailing in Situ . — Five hips with minimal dis- 
acement were treated in this manner. In each 
stance a large Kirschner wire was inserted as 
guide and a cannulated modified Smith-Peter- 
n nail was introduced through a lateral incision 
'ithout arthrotomy. In all cases the nail was 
a good position. 

I 


change in the position of the nail but from growth 
of the neck, by which the nail was retracted from 
the head across the epiphysial line. This patient 
has on rare occasions minimal discomfort in 
the upper lateral part of the thigh on the involved 
side, but this may arise from the nail, which 
should be removed. The average coefficient of 
motion for the 4 hips was 88.4, which is just 
below the ascribed limit of normal, or 90. The 
results in the patients in this group were char- 
acterized respectively as excellent, good -j- good 
and good — (figs. 7 and 8). 

Open Reduction with Skeletal Fixation . — - 
Four hips were treated by open reduction with 
nailing; in ali the displacement was severe 
(table 4). The results in the patients of this 
group were determined after an average of four 



i 

Fig. 7. — A. C., a boy of 14 years with pain and limp on the right side for five months. Treatment: lateral 
tailing in situ without arthrotomy. A (Nov. 10, 1941), an anteroposterior view shows changes in the neck adja- 
cent to the epiphysis. B (November 10), a semilateral view shows an anterior displacement of the neck of 
ibout 4 mm. C (May 6, 1942), six months after nailing: The nail is in position. The epiphysial line is nar- 
rower on the right. D (May 3, 1942), two and one-half years after nailing: The nail was removed when the 
line had become obliterated, ten months after nailing. The neck is broader than normal. The line of the nail 
is still visible. 


The results in the 4 hips which were evaluated 
after an average of four and eight-tenths years 
•/following the nailing were good (the fifth hip 
-was nailed too recently for evaluation), but 
'•'neither in the contour of the hips nor in motion 
were they as good as those after treatment with 
..•'the traction-spica-traction method (table 4). Two 
' hips (of 1 patient) had a coefficient of motion 
: below 90, namely 80.5 and 84.5. In 1 of these 
hips, which was fixed with the nail in excellent 
position deep in the head, an increase in dis- 
,f placement of the head on the neck developed 
subsequently (fig. 6). This arose not from a 


and eight-tenths years. In 2 the original dis- 
placement was acute and essentially complete-: 
in the other 2 the displacement was of several 
months’ duration. In 1 patient, R. B., aseptic 
necrosis developed postoperatively and the result 
was poor. The second patient in this group, 
D. B.. although her hip had a normal coefficient 
of motion and may be described as good at the 
time of writing, had after operation some changes 
in the head of the femur, which now has minimal 
irregularity in contour. 

The last 2 patients in the open reduction group, 
D. P. and R. B., had reduction of the dis- 
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placement with a variation in technic, which I 
believe is important. In these patients, the cir- 
culation of the head was perfectly maintained. 
One of the hips, which has been observed suf- 
ficiently long to evaluate, has normal function 
in all respects : the other, although it is too soon 
to assess the result, has excellent function at 
the time of writing. 

The operation as performed recognizes the 
importance of the posteroinferior cervical vessels 
particularly the vessels in the retinacula of Weit- 
brecht, in maintaining the circulation of the head 
and the importance not only of not cutting them 
but of not stretching them so as to interfere with 
their lumens. It recognizes, as pointed out else- 
where. that since the head in slipped epiphysis 
has usually been in a posterior-inferior position 
tor some time, with resultant shortening of these 



Fig. 8. — Clinical photographs of A. C. taken in June 
1944, showing excellent range in motions frequently 
limited in slipped epiphysis. Rating: excellent. 


vessels and the surrounding soft tissues, reduc- 
tion of the head by prying it into position com- 
promises the blood supply to the head from this 
source (fig. 9 A and B). 

The operation has the following essential fea- 
tures. On exposure of the neck of the femur, 
a longitudinal incision is made in the periosteum 
on the anterior aspect of the neck with a trans- 
verse prolongation over the anterior and lateral 
aspect of the proximal end of the neck. Tire 
periosteum is carefully stripped from the neck 
with a curved elevator, with preser\ation of the 
periosteum and retinacula on the inferior-pos- 
terior aspect (fig. 9 0- 

At this stage, if the displacement is fresh, 
the soft osteoid may be separated with little 
effort and the proximal end of the neck exposed. 
If the connection is more firm, separation is 


OF SURGERY 

accomplished with an osteotome and a ham 
In the healing phase, tills bone may be I 
The periosteum and the retinacula on the post 
inferior aspect must not be cut or traumati 
Once the neck has been cut across, a stiffic 
section of the neck is removed to allow the 1 
to be placed in position without stretching 
twisting the periosteum and the retinacula f 
9 D and E). The shape of the section retro 
varies with the deformity and should be desfg 
to restore the normal angle of the neck and 
head. If the slipping is recent, the line c: : 
osteotomy is essentially parallel to the “tracr 
surface” of the neck. If the slipping is of r 



Fig. 9. — Diagrammatic drawings. A and Pi : 
and superior view respectively of the head and 
the femur in slipped epiphysis, showing the dirt--'; 
of displacement of the head. The neck rotate; ’ 
and comes to occupy a superior and anterior p-'V ^ 
and the head comes to occupy an inferior and !>-• ■ 
position. The apparent space between the !«.'• - 
neck does not exist. The inferior cervical vessels , 
retinacula of Wcitbrccht may he seen supplying th-- 
C, the periosteum is being elevated, to protect if r ■ 
nacular vessels. D and E, diagram shotting bore 
excised from the neck to allow replacement m th 
without tension on the retinacular vessels. The a 
of bone excised varies with the condition. / , t - 
is replaced with skeletal fixation: the vessel* arc 

duration and there is formation of new 
it is necessary to remove more hone Mil"'* 
and anteriorly. The head is then fixed «> 
tjon in the usual manner, with skeletal hx: 
i fig- 9 /' J - If the proce-s is healed at th'- 
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osteotomy, there is no reason why osteotomy 
y not be done, a little way removed from 
site of the epiphysial line. This makes fixa- 
m more simple, but the osteotomy should not 
done too far distally, for it will interfere with 
e circulation of the head. 


of extreme pain in the left hip following a fall. She 
had had some discomfort in this hip eight months 
before, but this had subsided. 

Physical Examination : Examination revealed an obese 
girl in obvious pain; the hip was held in external 
rotation of 45 degrees, with severe muscular spasm and 
pain on any motion. Roentgenograms showed es- 



Fig. 10 (D. P.). — Treatment: open reduction with nailing. A (March 27, 1943), anteroposterior view shows 
jmplete displacement on the left. B (May 20, 1944), the bone is well united with the nail in position. C (May 20), 
' lateral view shows excellent contour. 



Fig. 11.— Clinical photographs of D. P. taken one 
. ’car after operation. Motion is normal. 


The hips treated by this method have a co- 
efficient of motion of 100.5 and 93.0. The his- 
• tory of 1 of the patients in this group is included. 

; D. P., a girl aged 11 years and 10 months, was ad- 
mitted to the hospital on March 29. 1943, complaining 


sentially complete displacement of the head on the 
neck (fig. 10 A). 

Treatment: The day after her admission to the hos- 
pital, operation was performed, with resection of enough 
of the proximal neck of the femur to allow reduction 
without stress on the retinacular vessels. Fixation was 
accomplished with a nail. Postoperatively the patient 
was kept in tract ion for six weeks, with increasing 
motion. She was not allowed to walk with partial 
weight bearing using crutches until June 15, and only 
after six months following the operation was she 
allowed activity without crutches. 

Follow-Up Examination : One year and two months 
later examination disclosed painless function, normal in 
all respects (fig. 11). Roentgen examination on May 
20, 1944 showed the nail in position and good contour 
of the hip (fig. 10 B and C). 

COMMENT OX TREATMENT 

The final evaluation of the results of treat- 
ment in this disease depends on the lifetime ex- 
perience of the patient. The head of the femur 
is so peculiarly subject to degenerative changes 
in late adult life that what may appear to be 
a good hip at 25 years of age has the possibility 
of acquiring secondary changes which would 
place it in the poor category at a later age. A 
study of fifty-year end results would give the 
answer. 

The best results were obtained with the trac- 
tion-spica-traction method and the next best 
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results with the nailing in situ method without 
arthrotomy. The results in these two groups 
were comparable except for the paucity of pa- 
tients whose hips were nailed. However, the 
results which I obtained with nailing in situ 
w ere essentially the same as those reported by 
Klein, Joplin and Reidy 5 in a larger number of 
patients treated by this method. 

In this series the hips nailed in situ had less 
average initial displacement than those treated 
l’} 7 die traction-spica-traction method, 0.4 com- 
pared with 0.8 cm. 

In the follow-up study the average coefficient 
of motion in those hips treated by the traction- 
spica-traction method was 9S.5; that in those 
nailed was 88.4. The only patient in the two 


experience.' Further displacement cannot 
if internal rotation is maintained. 

Criticisms of the method are that it rc 
longer care and hospitalization, that th 
ability during the treatment phase is km 
that the possibility of recurrent slipping 
until the epiphysial line is obliterated 
practice the line heals prematurely after sli; 
and it has in most instances healed pro 
after treatment. Once the healing pha 
reached, further progress of the proces: 
be accurately evaluated by history, clinical 
and' roentgenography. 

In only 1 of IS hips which were treatc 
the spica-traction-spica method was there r 
rent slipping. Recurrence occurred after a 


groups who had discomfort referable to the hips period of immobilization while the patient, ; 
was 1 whose hip had been nailed. This was 
probably due to the head of the nail. The nail 
had not been removed. 

The evidence would suggest that either the 
traction-spica-traction method or the nailing in 
situ method is satisfactory for slipped epiphysis 
with minimal displacement and that in addition 
the traction-spica-traction method is effective for 
those hips with moderate displacement up to 
an estimated amount of 1.5 cm. 

Proponents of the nailing method would point 
out that with this method the stay in the hos- 
pital is short, the time that the patient must be 
protected is brief and there is no worry about 
further slipping. The disease, however, is fre- 
quently bilateral, and after nailing followed by full 
activity involvement of the other side is common. 

In 2 of the 5 hips in this series which were treated 
by nailing in situ and in 3 of the 1 1 reported by 
Klein and co-workers, slipping occurred on the 
opposite side after nailing. Furthermore, in 
1 of the hips which was well nailed according to 
all criteria, further slipping occurred, despite the 
presence of a nail. This arose from growth of 
the neck, which carried the nail distally across 
the epiphysial line. The result in another hip 
treated by this method corroborated the fact 
that growth may occur with the nail extending 
across the epiphysial line, as shown in certain 
experimental work. 6 

The advantage of the traction-spica-traction 
method is that the results so far seem to be better 
than those obtained by other methods. The 
contention that further slipping may occur with 
the hip in traction and that stiffness is induced by 
fixation in a plaster spica is not validated bv my 


5. Klein, A.; Joplin, R. J., and Reid) , J. A.: Treat- 
ment in Cases of Slipped Capital Femoral Epiphysis at 
ihe Massachusetts Hospital. Arch. Surf:. 46 : 6 Sl- 6 ?d 
(May) 1943. . . , , , 

ft. Green. W. T.. and Harris. I-.: LnpuMished data. 


10 years of age, was observing full activity, 
clinician had adequate warning of difficult; 
evidenced by a recurrent limp some time b( 
the slipping occurred. This patient, thong! 
process is too recent to evaluate, gives c 
indication that a good result will be obia 
despite the recurrence of slipping. 

Increased slipping has not occurred in 
other hips for which this method was used, 
has been found instead that the contour impro 
probably not by any reduction of the displ 
ment of the head but rather through growth ; 
adaptive factors. 

The limited activity which patients in t 
group need to follow for a period is proha 
helpful in preventing involvement of the sect 
side. In only 1 instance did slipped cpiphv 
occur on the opposite side after treatment 
this method, and this was nearly three w 
after the initial side was affected. 

In an attempt to decide whether a h 
be treated by nailing or by the tractio 
traction method many considerations arise 
of these factors may he listed : the facilitic 
able for therapy ; the experience of the pc 
who will carry on the treatment, and the cl 
ness with which the activities of the pad 
he controlled. Treatment by the trnctior 
traction method demands effective control 
this group of patients there was little diflic 
this score, although most of them were fn .... 
public ward Certainly barm can occur in t 
nailing of hips by men who arc not properly I * 
pared to perform the procedure. On the r>th 
hand, the traction-spica-traction method mu-t 
handled properly too. f >nc patient in tins gxrr. 

MayerT : .The Importance of 


m the Treatment of Slipping Femoral FpjK' o 
19 :1040105!. 193/. UiKn. 


& joint Sure. 19:,-^- - . F v i 

Treatment of Slippm? os Inc Lpfer Fern 
with Minimal Di-placemenl. iM. -0.3/ . 


V !> 
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example, liad slightly increased hvperex- 
.sion of the knee on the involved side, which 
ise from faulty application of a plaster spica. 
The final criterion in choosing between the 
■thods will depend on how the hips stand up 
the future. Is the better function of the 
)s which have been treated by the traction- 
ica-traction method pertinent to their future 
ogress? Is the slightly lessened function of 
e hips which have been nailed significant? 
crtainly the hips nailed are good at the time, 
it the question arises as to whether they will 
i as good in the future. 

It is possible that the results obtained from 
ailing in situ might be improved by preliminary 
'action if there is any degree' of spasm, by skele- 
ll fixation using a less traumatic method and 
y protecting the hip longer in the postoperative 
eriod. 

For patients with extreme acute displacement 
tie indication for open reduction with skeletal 
;xation seems real. Although my experience is 
oo limited for conclusions to be drawn, it would 
eem that preservation of the retinacular vessels 
nd excision of enough of the neck to allow 
eplacement without strangulation of these ves- 
els should obviate or at least greatly decrease 
he incidence of aseptic necrosis of the head of 
he femur. 

The same teclmic applied to a hip which has 
iealed with extreme displacement gives promise 
>f being equally good, although the technical dif- 
iculties are much greater in this stage. 

Unanswered is the question as to just how 
nuch displacement warrants an open procedure. 
3ne patient with the heads equally displaced to 
in amount estimated as 1.5 cm. had excellent 
unction eleven years after treatment with the 
raction-spica-traction method. Whether it will 
r be good after fifty years is the question. At the 
present time any displacement over 1.5 cm. is 
. considered as warranting an open procedure. 

. This is subject to revision, however. 

My experience with closed reduction may be 
.added to other evidence against this method. 
./With such a manipulation there is a likely pos- 
sibility of interrupting the retinacular vessels and 
"producing aseptic necrosis. This does not mean 
-that on occasion with acute displacement gentle 
'reduction may not produce a good hip. 

The use of a walking brace for 1 of the 
-patients was followed by slipping on the other 
side. 

, - It is suggested that in certain cases no matter 
what the treatment the result may be bad. 

One of the patients, B. S., reported in the group of 
- patients receiving miscellaneous treatment, had on ad- 
\ mission to the hospital involvement of both sides, with 


a history of symptoms on one side for fourteen months 
and on the other for seven months. She had severe 
muscular spasm and protected both hips with greatly 
limited motion, and the one involved for the longest 
period was practically fixed. Roentgenograms showed 
what was interpreted as 1.5 cm. displacement on 
the two sides with pronounced narrowing of the joint 
on the one side and moderate narrowing on the other. 

Despite traction for five months, the worse side 
remained practically immobile, and subsequent explora- 
tion at the time of arthroplasty showed almost complete 
degeneration of the joint. At no time was the head 
dense, which indicated aseptic necrosis. 

E)id this degenerative process arise solely from 
traumatic arthritis? It seems that in certain in- 
stances there is some factor other than inter- 
ference with circulation to the head of the femur 
and traumatic arthritis which influences the re- 
sult in slipped epiphysis. 

I have had no experience with drilling or 
with subtrochanteric osteotomy for slipped 
epiphysis. If drilling is done I believe it should 
be accompanied by skeletal fixation. Subtro- 
chanteric osteotomy is an unanatomic makeshift 
procedure, but it may have its place in certain 
cases in which the head has healed in a deformed 
position. 

SUMMARY 

In a consecutive series of 26 patients with 
slipped upper femoral epiphysis in 36 hips, the 
results in 28 of the hips have been assessed after 
an average of six and three-tenths years. 

In 10 patients the condition was bilateral. 

Early diagnosis before significant displacement 
occurs is the key to the problem. 

In adolescence limp with pain in the hip. 
thigh or knee, which is often intermittent at 
the start, is suggestive, particularly if the child 
is obese. 

Reduced internal rotation, abduction and 
flexion of die hip with pain and spasm in the 
extremes of these motions are early physical 
findings. 

Early roentgen findings are rarefaction in the 
metaphysial region and anterior displacement of 
the neck on the head, as seen in the lateral view. 

Various methods of treatment, which are as- 
sessed in this report, include the following: (a) 
In those hips with minimal to moderate displace- 
ment the best results were obtained by a mediod 
using a particular combination of traction and 
plaster fixation. ( b ) In hips with minimal dis- 
placement nailing in situ without arthrotomy gave 
good results, (c) In those hips with severe 
displacement, open reduction with skeletal fixa- 
tion gave good results provided certain technical 
criteria, which arc described, were met. ( d) 
Closed manipulative reduction did not seem to be 
a good method. 
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Ct0r f I " et, . ,0ds ° f treatment consider not need reduction or incompletely slipped h 
the mechanism of displacement and maintain the ,n S °P en reduction had such bad 

circulation to the head of the femur. '' ' 

If the patient is obese, reduction of weight is 
helpful in the treatment. 

The final evaluation of the results in slipped 
epiphysis depends on the adult experience of 
the patients. 


ABSTRACT OF DISCUSSION 
Dk. Fremont A. Chandler, Chicago: Dr. Green’ 


. „ , . , - results 

influenced in subsequent cases to use anot 
fixation, with the smaller Moore nails, 
more adaptable in the treatment of variou 
of the hip. In slipped femoral epiphysis, mi 
nails or screws are superior to the" single 
The reason, is that in this condition the 
surface, which seems so soft in the roentg 
actually so hard that it is difficult to dri- 
through it The most satisfactory proceduri 
pointed nails or screws across the line. Th 
minimum of trauma. 


presentation of slipped femoral cpiphvsis brings into 
sharp focus a clinical entity that has 'become blurred 
by the rapid swing of therapy from conservative treat- 
ment to radical operation and back again. The approach 
to cases of slipped femoral epiphysis should be indi- 
vidual and the procedures adapted to the need of each 
case. The duration and degree of the deformity as 
well as the condition of the epiphysial plate will de- 
termine the outcome. 

If reduction and fixation can be accomplished by 
gentle means, such should prevail. Capsular and vas- 
cular changes will be minimal and function of the joint 
preserved. However, if the deformity is older and 
more fixed, manipulation will only add insult to the 
already changed joint 

Correction by osteotomy of the neck of the subtro- 
chanteric area is in order. Surgical damage to the 
circulation of the epiphysis must be avoided. This 
means that the soft structures along the posterior aspect 
of the femoral neck should not be overstretched or 
divided. Cuneiform osteotomy distal to the epiphysial 
line accomplishes reduction with the least trauma. 

Fixation by position with the hip in a plaster splint 
or, better still, some form of internal fixation is neces- 
sary. 

I find nothing to disagree with and I approve whole- 
heartedly of Dr. Green’s presentation. 

I should like to inquire as to the duration of traction 
following open reduction in Dr. Green’s older cases. 
When is weight-bearing activity permitted in the group 
of older cases? From his description I gathered it was 
about ten months. I should like to have him emphasize 
that. What are the exercises which he advocates for 
this particular group of cases? He might clarify them 
a bit by describing them briefly. 

This is a timely paper. The condition is being en- 
countered right along, and tire results have not been as 
satisfactory as they should have been. 

Dr. Walter P. Blount, Milwaukee : This is a con- 
troversial subject because the results are so variable. 

In some cases, with little or no treatment the results 
are brilliant. In others, with the most energetic treat- 
ment the results are catastrophic. For this reason the 
study of any small series of cases is almost valueless. 
This is one of the best collections of cases that I have 
seen, and its analysis is praiseworthy. 

The treatment as outlined in the first part of the 
discussion is probably the best for the physician who 
is not expert in surgical operations on the hip or 
who has not the facilities for the more radical pro- 
cedures. I admit that it is not ideal, from either a 
medical or a surgical standpoint and certainly not from 
an economic one. Among the early cases in "bich 
treatment was conservative I saw some disasters. The 
last slipped femoral epiphysis which I treated by trac- 
tion and a cast became stiff in severe deformity. 1 
think that this ankylosis was inevitable. I am glad 

that I did not operate. .. . 

Mv friends who were using the flanged nan for in- 
ternal fixation of incompletely slipped heads which did 


Dr. J. Warren White, Greenville, S. C 
particularly to emphasize the value of trac 
case which I observed what looked like a 
coxa vara was really a gradually developed 
or a slow slipping of the epiphysis. 

This case is representative of a series of 
the behavior of the hip was exactly alike 
strength the epiphysis was wrenched off. 
traction with about 25 to 30 pounds (11 to 1- 
been used for a month, the head could be 
into a fairly satisfactory position. 

And I can prove that all the blood sup, 
head was not ruined. Constant traction ov 
weeks pulled out the capsular cuff so that 
tissue through which enough vessels passed t 
head in good condition. 

Four and a half years afterward the child v 
is presented here was still perfectly normal, 
year end result will be interesting, hut I have 
this case simply to emphasize what I fee! 
tremely important point, that is, maintenant 
traction over a long period, at least during 
convalescence. 

Dr. William T. Green, Boston : Dr. Cham 
about the use of traction after open 
Since I am concerned about the circulation of 
of Ihc femur, I have made even' effort to f 
patients after open reduction and have therr 
traction about six weeks after operation, starlit 
while they were still in traction. In genera 
allowed weight bearing with crutches at thi 
three months-— that is, partial weight beari 
motions and use of the leg in about three mo 
full weight bearing in six months. 

If there is evidence of aseptic necrosis, a 
early cases, of course the follow-up period is 
deed, and such changes should be recognized_ 
inception— that is, before the head is crushed—i 
necrosis exists. 

Patients treated by the traction-spica-traction 
are allowed to walk with crutches on an avi 
five months after the treatment is started. The 
interval for weight bearing without _ crutches z 
seven and one-half months, with full actmij 
average of eleven and one-half months. All > 
date from the start of treatment 
Dr. Chandler asked the purpose of the cxcrcu 
the removal of the spica for those patients tre 
the traction-spica-traction method. They arc c 
to increase motion in the hip joint, to develop s 
in the gluteus maximus and the abductor muscle: 
hip and secondarily to promote calcification in 
voiced area. The exercises are active, not pas- 
Traction which is counterpoised allows active m 
and is an excellent way to start early activity. Lr 
water exercises may be used if convenient. 

Dr Blount mentioned 1 patient who did_ tartly 
occasion it would seem that an unknown ISO UrO. 
into the prognosis. Incidentally, a k.p which does 
loosen up with traction should not be) placed m a 4 
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r. Blount mentioned the economic consideration in- 
,ed in the longer period of hospitalization demanded 
the traction-spica-traction method. The period of 
pitalization is much reduced by the fact that in prac- 
> the period in which the patient is in the spica is 
inarily spent at home. This treatment takes longer, 
if the results are better the increased time is jus- 
ed. 

\s regards the use of skeletal fixation for those hips 
th minimal displacement, I think it would be well if 
; patients have spasm first to institute traction in- 
tding internal rotation until the muscular spasm is 
eviated or minimal. It is true that skeletal fixation 
methods other than the flanged nail may be less 
lumatic. I believe too that partial weight bearing 


with crutches for a considerable period after the fixation 
is desirable and may improve the result in these hips. 
The results in the hips with minimal displacement which 
were treated by skeletal fixation have been good; but 
at this time they do not seem quite as good as those 
treated by the traction-spica-traction method. The final 
evaluation, however, must depend on the comparative 
lifetime performance of the hips. 

Dr. White’s case is most interesting. I believe that 
if one proposes to change the position of the head the 
use of traction with internal rotation is much less likely 
to produce aseptic necrosis than is manipulation with 
the patient under anesthesia. It is well to recall that 
the result in any case may be good in spite of the treat- 
ment 
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A substitute for plasma in the treatment of 
shock ideally should increase the reduced blood 
volume without producing significant untoward 
effects. Only the presence of large molecules 
which retain the injected fluid within the circu- 
lation produces a sustained rise of the blood 
volume. Such hydrophilic colloidal solutions 
have been observed to produce undesirable side 
effects; therefore, these side effects should be 
evaluated before the solutions are used as plasma 
substitutes. 

Increase of the blood volume with solutions 
devoid of red cells reduces the red cell concen- 
tration, as measured by the hemoglobin con- 
centration or the hematocrit value. Hemodilu- 
tion is easily recognized by simple laboratory 
methods, which are sufficiently accurate for clin- 
ical evaluation to substitute for the elaborate 
methods for determination of the blood volume. 
The production of hemodilution then can be used 
as a criterion for the efficiency of a plasma sub- 
stitute in the treatment of shock. 

Among the undesirable effects of macro- 
molecular substances pseudoagglutination ol 
erythrocytes, as recognized by rouleau forma- 
tion 1 and rise in the sedimentation rate, has 
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been observed and reported . 2 Recently, Huej 
described a “hematologic” reaction due to in 
venous administration of macromolecular s 
stances ; it is characterized by anemia, Ieukopc 
or leukocytosis, impairment of coagulati 
thrombopenia, hemorrhagic diathesis and 
crease in agglutination and sedimentation rate 
erythrocytes. A second important reaction 
that of the tissues, chiefly as the result of depc 
tion of macromolecular substances in the orga 
Acacia (used as a plasma substitute in the ft 
World War and more recently in the treatmc 
of nephrosis) was found. deposited in the liver 
Hueper 5 saw characteristic changes after tj 
administration of other macromolecular sir 
stances as well. 
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ding with shock due to hemorrhage, trauma 
bum. 

n the past years extensive work along these 
es has been performed on isinglass , 0 gelatin 7 
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and Pectin . 8 In the Hektoen Institute investi- 
gations with the administration of pectin and 
gelatin solutions to patients in shock and to 
hospital control subjects were conducted, and the 
impression was gained that the two solutions 
are equally effective in the treatment of shock . 9 
For a reliable comparison between the solutions 
— which is the object of this presentation — data 
on hemodilution, pseudoagglutination of erythro- 
cytes (as an example of the hematologic altera- 
tions) and tissue changes were selected from a 
variety of studies, which have been parti}’ re- 
ported elsewhere . 10 

MATERIAL AND METHODS 

The studies are based on experience with the intra-. 
venous administration of 257 liters of gelatin solution 
to 162 patients in 213 individual infusions; the quantity 
of solution administered ranged from a total of I"to 
10 liters per patient Pectin solution was administered 
in the amount of 235 liters to 155 patients in 251 indi- 
vidual infusions, for a total of from 1 to 9 liters per 
patient About half of the patients were hospital con- 
trol subjects; the other half were patients with various 
degrees of surgical, traumatic, hemorrhagic and medical 
shock. The clinical details have been discussed else- 
where. 11 For these patients the concentration 'of hemo- 
globin (determined by a photoelectric colorimeter), the 
hematocrit value and the sedimentation rate of the red 
cells (both measured by the Wintrobe tube) were deter- 
mined before, immediately after and twenty-four hours 
after the infusions. The mean corpuscular hemoglobin 
concentration was calculated according to the equation 
of Wintrobe. 12 The percentage change in the hemo- 
globin concentration, hematocrit value and mean cor- 
puscular hemoglobin concentration, determined before 
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f" d . a / dmm,5tr ‘} t,on of the hydrophilic colloid, was 
used for purposes of comparison. The other clinical and 
laboratory data obtained on these patients are not con- 
sidered in this study. 

From 4 Patients who had received gelatin solution 
and from 3 who had received pectin solution, biopsy 
specimens of the liver were obtained at various inter- 
vals after the infusion on the occasion of a laparotomy 
which was indicated by the underlying disease. Autopsy 
material was obtained from 12 patients who had received 
various doses of gelatin solution and from 10 who had 

Ta ble 1. Average Percentage Change of Hematocrit 
\ atuc, Hemoglobin Concentration and Mean 
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pital 
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Shock 

trols 

Shock 
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Average percentage decrease of 
-hematocrit value after administra- 
tion of: 

75 

77 
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73 

1,000 cc 

11.6 

19.5 

10.3 
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2,000 cc 

17.1 


15.9 


3,000 cc 

Average percentage decrease of 
hemoglobin concentration after 
administration of: 

19.3 

• ... 
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.... 

1,000 cc 
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2,000 cc 

12.C 


12.8 


3,000 cc 

Average percentage increase of mean 
corpuscular hemoglobin concentra- 
tion after administration of: 
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14.8 


1,000 cc 

0.31 
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1.0 

3.8 

2,000 cc 

2.0 


1.2 


3,000 cc 

0.1 

.... 

2.8 
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OBSERVATIONS ON HUMAN BEIN 

. H onto dilution . — Gelatin and pect: 

ttons were equally efficient in producin' 
dilution, as indicated by the percentage 
of hemoglobin concentration or hematoci 
after the administration of comparable ; 
(table 1 ). Both substances produced mor 
hemodilution in patients in shock than 
pital control subjects. There was a diffei 
the degree of hemodilution as determined 
hemoglobin concentration or the her 
value; the hematocrit level dropped mor 
instances than the hemoglobin concentrati 
Consequently, the mean corpuscular hem 
concentration increased equally with eac' 
tion after its administration both to pati 
shock and to those not in shock. The ii 
appears for mathematical reasons less ma 
the mean of the individual concentrati 
taken than if it is calculated from the a 
of the hematocrit values and hemoglobii 
centrations. 

Administration of additional gelatin or 
solution over the initial 1,000 cc. produced 
less hemodilution in all the instances rec 


received pectin solution at different intervals before 
their death. 

The gelatin (with an average molecular weight of 
approximately 35,000) was provided by the Upjohn 
Company (Kalamazoo, Mich.) in 5 per cent solutions; 
one solution consisted of 5 per cent gelatin in isotonic 
solution of sodium chloride, another of 5 per cent gelatin 
in 5 per cent dextrose solution and another of 5 per 
cent gelatin fortified with tryptophan, tyrosine, methio- 
nine and cystine. The gelatin was prepared from bone 
collagen by a process of electrodialysis. The calcium 
gelatinate was then autoclaved, mixed with distilled 
water, sodium hydroxide, phenylmercuric borate and 
sodium chloride, passed through a sterilizing filter and 
autoclaved again. The pn of the end product was of 
physiologic range, with a viscosity of 2 centipoises and 
an oncotic pressure of 70 mm. of mercury (± 5 mm.). 
The pectin solutions were prepared by Frederick Steams 
& Company (Detroit) in 0.9 per cent sodium chloride; 
the molecular weight was around 55,000. The viscosity 
varied between 3 . 55 and 4.68 centipoises ; the pn ranged 
between 3.91 and 3.70. The original pectin, which is 
obtained -from citrus fruit, is a carbohydrate-like. sub- 
stance composed of a long-chained molecule consisting 
chiefly of polymerized galacturonic acid molecules with 
the addition of various smaller groups, fts molecular 
weight varies between 45,000 and 60,000 and is reduced 
From 250,000 by autoclaving in the process of preparing 
the solution. Hueper 5,1 emphasized the difference in the 
reactions elicited in the tissues by pectin solutions of 
iifferent molecular weights. The pectin solutions were 
idjusted by phosphate buffers to a pn of about 72 
jefore intravenous administration. 



Fig. 1. — Serial determinations of the hcmatocril 
hemoglobin values following continuous infusion 
gelatin solution to a hypoproteinemic patient (A) 
a person with acute alcoholism (5). The inabilii 
produce significant hemodilution in patient A, « 
protein and hemoglobin reserves were deplete 
apparent Patient B, whose protein and hemog 
values were normal, shows progressive hemodilu 
which tends to decrease with increasing amount 
fluid. The total protein content for patient A is 4J 
and for patient B 6.7 Gw. per hundred cubic centime 

Consistently with both substances the hemod 
tion curve leveled off. The leveling off was 
uniform, in contrast to the initial percent 
change of hemoglobin concentration and hei 
tocrit value, which was similar in all cases 
served. In an attempt to establish the tcndcnc 
responsible for these variations of the bemodi 
tion curve after administration of larger amour 
we found that for patients with anemia or hjf 
proteinemia the hemodilution curve leveled < 
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ich earlier than for patients with a normal 
iod count and adequate protein reserves 
g- !)■ 

II. Sedimentation Rate of Erythrocytes . — The 
dimentation rates of almost all patients rose 
ter the administration of gelatin or pectin 
lution (table 2). The rise was of about equal 
:gree for the two groups. The sedimentation 
tes of patients in shock increased more than 
ose of hospital control subjects, because the 
itial sedimentation rates of the patients in shock 
ere lower, which permitted a higher rise. Again, 


Table 2. — Influence of Intravenous Administration of 
Gelatin and Pectin Solutions cm the Sedimen- 
tation Rate of Erythrocytes 



Gelatin 

Pectin 


Hos- 

pital 

Con- 

trols 

Pa- 

tients 

in 

Shock 

Hos- 

pital 

Con- 

trols 

Pa- 

tients 

in 

Shock 

Number of cases 

Average increase of the sedimenta- 
tion rate in mm. per hr. after 
administration of: 

. 75 

77 

61 

73 

1,000 cc 

. 15.1 

23.8 

12.6 

24.3 

2,000 cc 

. 17.9 


20.0 


3.000 cc 

. 20.3 

.... 

18.6 

.... 


Table 3. — Results of Histologic Examination of Organs of Patients IVho Had Received 

Various Amounts of Gelatin 







Number 

Interval 







Amount 

oi 

Between First 







Injected, 

Injec- 

Injection and 



Age 

Race 

Sex 

Clinical Diagnosis 

Cc. 

tions 

Examination 

Liver 

Spleen Kidney 

45 

w 

M 

Carcinoma of the bladder 

6,000 

o 

3 days 



— vvv* 

70 

w 

M 

Icteric cirrhosis; ascites 

4,200 

2 

60 hours 

— 

— vv 

55 

w 

il 

Carcinoma of prostate 

3,000 

1 

12 hours 

— 

— vv 

S3 

w 

F 

Carcinoma of cervix uteri 

2,300 

2 

4 hours 

— 

— — 

21 

w 

F 

Thrombosis of splenic vein; hypoprotein- 









emia 

9,000 

7 

26 days 

— 

— — 

00 

vr 

M 

Carcinoma of stomach 

3,000 

3 

66 days 

— 

__ __ 

44 

w 

F 

Carcinoma of cervix uteri 

4,000 

3 

18 days 



— — 

63 

w 

M 

Carcinoma of stomach 

5,000 

3 

9 days 

— 

— df 

50 

w 

M 

Bacterial endocarditis 

3,000 

2 

4 days 

— 

— — 

45 

w 

M 

Toxic hepatitis 

1,200 

1 

12 hours 

— 

— — 

63 

w 

F 

Coronary occlusion 

1,000 

1 

12 hours 

— 

— — 

37 

w 

F 

Carcinoma of cervix uteri 

1,200 

1 

10 hours 

— 

— — 

45 

w 

M 

Carcinoma ot stomach 

l.COO 

1 

S hours 

— 

Biopsy 

4S 

w 

F 

Obstructive jaundice 

1,000 

1 

0 hours 

— 

Biopsy 

51 

w 

F 

Pyloric obstruction 

2,000 

2 

2 days 

— 

Biopsy 

so 

w 

If 

Bleeding peptic ulcer 

2,000 

2 

6 days 

— 

Biopsy 


* t indicates vacuolation of the tubular epithelial cells, 
f d Indicates dilatation of the glomerular spaces and tubules. 


Table 4. — Results of Histologic Examination of Organs of Patients Who Had Received 

Various Amounts of Pectin 


Age 

Race 

Sex 

Clinical Diagnosis 

Amount 

Injected, 

Cc. 

Num- 

ber 

of 

Injec- 

tions 

Interval 
Between 
First 
and Last 
Injection 

Interval 
Between Last 
Injection and 
Examination 

Liver 

Spleen Kidney 

30 

N 

F 

Intestinal obstruction 

2,000 

1 


8 hours 

— 

— ddd B 

65 

N 

F 

Carcinoma of colon 

2,000 

2 

1 day 

12 hours 

— 

— d 

43 

W 

M 

Nephrosis; hypoproteinemia 

9,000 

9 

19 days 

3 days 

VVV* pt 

PPPP e: PPPP 

15 

N 

M 

Nephrosis; hypoproteinemia 

7,000 

14 

15 days 

26 days 

VV pp 

pppp eeee pppp 

72 

W 

M 

Decubital ulcers; sepsis 

4,200 

5 

14 days 

18 days 

— 

ggg § — 

73 

W 

M 

Injury to spinal cord; paraplegia... 

6,000 

2 

8 days 

20 days 

_ 

eeee ppp — 

Eg e p 

49 

w 

M 

Carcinoma of stomach 

6,000 

3 

3 days 

2 days 

— 


CO 

IV 

M 

Intestinal obstruction 

4,000 

2 

1 day 

12 days 

— 

— — 

4S 

w 

F 

Peritonitis 

. 2,000 

2 


2 days 

— 

— — 

79 

N 

M 

Carcinoma of stomach 

2,000 

2 

1 day 

1 day 

— 

— — 

21 

N 

M 

Sickle cell anemia: hepatitis 

1,000 

1 


1 day 

— 

Biopsy 

DO 

VT 

F 

Carcinoma of stomach 

2,000 

2 


1 day 

— 

Biopsy 

40 

VT 

M 

Bleeding peptic ulcer 

1,000 

1 


1 day 

— 

Biopsy 


* v indicates vacuolation. ! e indicates endothelial cell proliferation, 

t p Indicates deposition of a material staining with ruthenium 5 g indicates giant cells, 
red. I d indicates diuresis. 


rise of the sedimentation rate did not continue 
, with additional administration of gelatin and 
pectin solutions, and the third liter of both sub- 
stances had almost no effect. 

III. Changes in the Tissues in Human Beings. 
.• — A. Gelatin : A morphologic change possibly 
• attributable to the administration of gelatin 
■ which was observed in the organs examined 
. (liver, kidney, spleen, heart, lung and adrenal 
, gland) was vacuolation of the epithelium of the 


proximal and distal convoluted tubules of the 
kidney (table 3). The vacuoles were uniform 
and about half the size of a red cell. They 
crowded the epithelial cells, the nucleus being 
displaced to the base of the cells. The vacuoles 
failed to give a reaction for fat. They were not 
stained by Mallory’s aniline blue stain or by 
ruthenium red. Tin’s change was observed in 3 
patients who had received 6,000, 4,200 and 
3,000 cc. of solution within the last one to three 
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rSvrfTnS eir dcath ' In ,he f* 1 ™ 1 "*<> M 

receded 3000 cc. in one infusion one day before 
death, a homogeneous material, which stained 

PreafT 1 and eosi T was seen in the 

fhf^^ d ! n ?, gl0meruIar Spaces and a] so in 
the dilated tubules of the kidney (fig-. 2). In 

other patients, to whom smaller a mounts were 

admimstered or for whom the interval between 

death and the last injection of gelatin solution 

was longer, this change was not observed. It 

should be stressed that a patient who had re- 


archives of surgery 


lumens of the tubules belonging to thi 
meruh were also greatly widened. This 
which simulates that seen in e.xpe, 
animals during forced diuresis, was a 
noticeable in 2 patients who had receive 
cc. of pectin solution eight and twelve ho 
tore death. In patients with a longer j 
between the last injection of pectin soluti 
death these changes were not present. 

2. Deposition of a peculiar material in 
with a cellular reaction. These deposition 



Fig. 2. — Kidney of a patient who had received 3,000 cc. of gelatin solution twelve hours before death. 
glomerular space and the tubular lumen are greatly dilated. The glomerular space is filled by bluc-sta 
material. The epithelium of the convoluted tubules is extensively vacuolated. 


ceived 2,300 cc. within the last thirty-six hours 
did not reveal this change, nor did another pa- 
tient who had received 3,000 cc. three days be- 
fore death. 

B. Pectin: In the examined organs (heart, 
lung, spleen, liver, pancreas and kidney) of the 
patients who had received injections of pectin 
solution the following changes were encountered 
which could be attributed to the administration 
of pectin (table 4) : 

1. Dilatation of glomerular spaces and tubular 
lumens. The glomerular loops appeared to be 
immersed, in the content of the widened glo- 
merular spaces and compressed by it. The 


observed in 4 patients who had received 4,3 
6,000, 7,000 and 9,000 cc. of the pectin solut 
with an interval of thirty-two, twcnty-cic 
forty-one and forty-nine days, respective 
between the first administration and death. 

1 patient, however, who had received 6,000 
with an interval of only five days between t 
first infusion of pectin solution and death, tb 
were not observed. Altogether, in patients w 
had received less than 4,000 cc. of pectin soluti* 
or for whom not more than thirteen days h 
elapsed between the first infusion and death, i 
changes were encountered which possibly cou 
be attributed to administration of pectin. 
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A characteristically stained structureless ma- 
:ial was found in the pulp of the spleen (pro- 
icing a variable degree of splenomegaly), in 
upffer cells and portal triads of the liver, in 
omerular loops and in lumen of tubules of the 
dney and in capillaries and proliferated mono- 
.lclear cells of the lung. Histologically, the 
cture resembled amyloidosis. The material 
opeared purple in sections stained with hema- 
ixvlin and eosin, pink (different from the dis- 
nct red of the collagenous fibers) with Van 
iieson stain and blue with Mallory’s aniline 
lue stain. It did not give a reaction for amyloid, 
ron or calcium and it was not acid fast. In 
ections stained with ruthenium red, 13 described 
s a specific stain for pectin, 14 the material ap- 
teared selectively distinctly red. It was not 
ligested if tire method of Bjorkenheim 15 was 
lsed. Smears of the pectin solution on glass 
slides were stained by ruthenium red but not by 
rematoxylin and eosin, Van Gieson stain or Mal- 
ory’s aniline blue stain. 

The deposition was accompanied by prolifera- 
:ion of reticulum cells and endothelial cells 
n the spleen, by proliferation of glomerular cells 
in the kidney with formation of giant cells and 
hyalinization of the loops and by mobilization of 
the Kupffer cells in the liver. 

The changes varied greatly in the 4 patients, 
whose cases therefore are summarized: 

REPORT OF CASES 

Case 1. — A 15 year old Negro youth gave a history 
of extensive pitting edema for over a week and occa- 
sional dizziness and dyspnea on slight exertion. The 
essential findings on admission to the hospital were 
edema, anemia, a blood pressure of 114 systolic and 
84 diastolic and albuminuria; examination of the serum 
revealed a nonprotein nitrogen content of 54 mg. per 
hundred cubic centimeters and a total protein content 
of 3.7 Gm. per hundred cubic centimeters with an 
albumin-globulin ratio of 0.97 ; the value for cholesterol 
was 386 mg. per hundred cubic centimeters. He was 
given plasma and later pectin solution (7,000 cc. in 
fourteen infusions, the last twenty-six days before death) 
in an unsuccessful attempt to reduce the edema. Nine 
weeks after his admission to the hospital the blood 


13. The following procedure was used : Deparafnned 
sections were stained for one minute with a freshly 
prepared 1 per cent aqueous solution of ruthenium red 
(Coleman 8: Bell Company, Norwood, Ohio), washed 
with distilled water, brought through alcohol and xylene 
and mounted in Canada balsam. 

14. Mangin, M. L. : Sur les reactifs colorants des 
substances fondamentales de la membrane. Compt rend. 
Acad. d. sc. 111:120, 1890; Sur l’cmploi du rouge de 
ruthenium cn anatomic vegetale, ibid. 116:653, 1S93. 
Toblcr, F. : Ueber die Brauchbarkeit von Mangins 
Rutheniumrot als Reagens fur Pcktinstoffe, Ztschr. f. 
wisscnsch. Mikr. 23:1S2, 1906. Keeper. 511 

15. Oldenburg, R., quoted by Romeis, B,: Taschcn- 
buch der mikroskopischen Technik, Berlin. R. Oldcn- 
bourg, 1932. 


pressure rose to 150 systolic and 105 diastolic. The 
spleen became greatly enlarged, and the patient died 
with symptoms of uremia. (A few days before death 
the serum nonprotein nitrogen content was 65 mg. per 
hundred cubic centimeters, with a total protein content 
of 2.7 Gm.). The pathologic diagnosis included acute 
glomerulonephritis with superimposed subacute glomer- 
ulonephritis, splenomegaly (1,005 Gm.) with a large 
infarct of the lower pole of the spleen, extreme general- 
ized anasarca and pronounced dilatation of the left 
ventricle. 

Histologic examination "revealed in the pulp of the 
spleen large, irregularly outlined deposits of a material 
which stained purple with hematoxylin and eosin and 
red with ruthenium red. The deposition was diffuse, 
with only a few islands of pulp left intact. The stain- 
ing of the material varied in intensity. In some places 
it appeared homogeneous and in others broken into 
smaller lumps; it even formed meshes in which isolated 
reticulum cells were embedded. The latter were irregu- 
larly proliferated and formed even multinuclear giant 
cells with much cytoplasm. Connected with the edge 
of the large deposits were irregularly interwoven 
fine strands of strongly colored material, which were 
arranged around apparently imbibed reticulum fibers. 
The sinuses appeared greatly dilated and usually con- 
tained mobilized cells only. In places, however, the 
material was found within the dilated sinus, surrounded 
by proliferated endothelial cells, which may form multi- 
nuclear giant cells and be mobilized from the wall. 
The giant cells were arranged in aggregates and con- 
tained in their cytoplasm or engulfed the material 
stained with ruthenium red. The lymph follicles were 
scarce and small (fig. 3 A). 

The glomeruli of the kidney were much smaller than 
normal. Their tufts were irregularly arranged and often 
matted together and adherent to the glomerular cap- 
sule. In places, proliferation of the glomerular cells and 
sclerosis of the loops were seen. Many loops were 
obstructed by thick, darkly stained plugs which gave a 
■ruthenium red reaction. In those areas the entire wall 
of the loop was thickened and gave a lighter ruthenium 
red reaction. The glomerular cells were scarce. Some 
of these infiltrated loops were adherent to each other 
and to the capsule. These foci were surrounded by pro- 
liferated glomerular cells and sclerotic connective tissue 
fibers, appeared dark blue with hematoxylin and eosin 
and gave a pronounced ruthenium red reaction but re- 
vealed also calcification with Von Kossa’s stain. Some 
material stained with ruthenium red was found in the 
glomerular space; also in the often dilated tubules con- 
centrated casts with a distinct ruthenium red reaction 
were encountered. Extensive proliferation of the inter- 
tubular connective tissue, occasionally with cellular infil- 
tration. was noted throughout and was due to subacute 
nephritis (fig. 3 B). 

The hepatic cell cords showed a normal appearance. 
Some of the Kupffer cells were irregularly shaped, 
sometimes appearing as giant cells, and were mobilized 
from the hepatic cell cords. Their cytoplasm contained 
one or more droplets which stained with ruthenium red. 
Occasionally in enlarged portal triads capillaries were 
obstructed by plugs of ruthenium red-staining material; 
the same material was deposited in proliferated con- 
nective tissue fibers. 

Also, in the lung some dilated capillaries in the 
alveolar septums contained plugs that stained with 
ruthenium red. Around them multinucleated giant cells 
were found which contained ruthenium red-staining 
material. 
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content to 5.6 mg. per hundred cubic ce, 
total protein content fell to 2.6 Gm. per I 
an albumin-globulin rati 
f ed w* uremic symptoms. At au 
glomerulonephritis with nephrotic com 
eral anasarca and passive congestion were 
spleen weighed 235 Gm. 



Fig. 3. — A, spleen in case 1. Large, irregularly outlined deposits of ruthenium red-stained materia! arc 
in the pulp of the spleen. The sinuses are dilated and contain in places the same material surrounded by 
multinuclear giant cells. B, kidney in case 1. The loops of the glomeruli are obstructed by darkly stained J 
which give a strong reaction with ruthenium red. The wall of the loops has imbibed similar material, and app 
able sclerosis and calcification are present. 


content of 5.2 mg. per hundred cubic centimeters; the Histologically, in the pulp of the spleen the cha 
‘ total protein content was 3.S Gm. per hundred cubic teristic material was diffusely deposited in the torn 
centimeters, with an albumin-globulin ratio of 0.9. In a dense interlacing network with threads o: sari, 
a frustrated attempt to correct the edema , he was given thickness. Some of them were wide, homogcneo-s ^ 

within fortv-six days 9,000 cc. of pectin solution in nine less deeply colored, and others were thin and ce: 

individual 'infusions, the last one three days before colored; they were apparently due to infiltration 

death. The nonprotein nitrogen content (determined a reticulum fibers. No reaction of the cells ot t .e p 

few days before death) rose to 87 mg. and the creatinine was noted. The scarce sinuses v.cre tree ot t >e mn 
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revealed extensive proliferation of the endothelial 
s. The lymph follicles contained only a small center 
lymphoid elements, which was traversed by fibers 
ing a reaction with ruthenium red. This center was 
rounded by a hemorrhagic zone, which was followed 
an area with diffuse deposition of material stained 
.h ruthenium red, in which, however, the shadows 
the follicular structure were still apparent The larger 


plugs. Only a few nuclei were usually seen around 
the swollen nulls of those loops in which a basement 
membrane could not be made out. The loops were 
often matted together and surrounded by cellular reac- 
tion (fig. 4 A). In places multinuclear giant cells, appar- 
ently derived from glomerular cells, were seen on the 
surface of the swollen loops. Ruthenium red-stained 
material was scarce in the capsular space. Some 



Fig. 4. — A, kidney in case 2 (high power). There are noticeable widening of glomerular loops, due to uni- 
, form imbibition with ruthenium red-stained material, and cellular reaction around tire loops. B, liver in case 2 
,/ (high power). There is vacuolation of the cytoplasm of mobilized large Kupffer cells lying in the sinuses. The 
vacuoles give a reaction with ruthenium red. 


vessels and trabeculae were almost entirely surrounded 
by the characteristic material. 

The glomeruli of the kidney were usually enlarged. 
In the lumens of the loops in places plugs densely 
stained with ruthenium red were seen. The walls of 
the loops appeared as a whole greatly thickened and 
homogeneous but gave a less strong reaction to ruthe- 
nium red and also to Mallory’s aniline blue than the 


glomeruli underwent sclerosis, and here some fibers 
appeared soaked with the characteristic material. In 
the tubules concentrated casts with a strong ruthenium 
red reaction were noted. The intertubular connective 
tissue was increased and revealed lymphatic infiltration. 

The liver showed small central areas of necrosis. In 
the intact areas the hepatic cell cords revealed many 
vacuoles which did not give a ruthenium red reaction. 
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n,^ 10 ^’ 1116 Picture of the spleen v.-s 
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ated “ r . ds .' vere ofte n almost_ replaced by the pr 
lculum cells. Many sinuses were* free w' 
others were dilated and filled entirely bAt’h 
irregular endothelial cells (fig. 5.4). Between* 



Fig. 5. — A, spleen in case 3 (low power). Extensive proliferation of the reticulum and endothelial cells win 
formation of giant cells obscures the norma! architecture. B, spleen in case 3 (high power). Proliferation a 
reticulum cells with formation of giant cells surrounds shredded ruthenium red-stained material. A sinus is free. 


debility, a large decubital ulcer over the sacrum 
and extensive furunculosis. As an adjunct to fluid 
therapy, the patient received 4,300 cc. of pectin solution 
in five injections. He succumbed with symptoms of 
bronchopneumonia. 

At autopsy bronchopneumonia of the lower lobe of 
the left lung, hemorrhagic cystitis and moderate dila- 
tation of both ventricles of the heart with passive con- 
gestion were found. The spleen weighed 230 Gm. 


liferated reticulum cells and occasionally between V-' 
endothelial cells small amounts of material stained wit a 
ruthenium red were seen, mostly in shredded form 
The cells engulfed and sometimes included it (fig. a FI- 
Only small areas of intact pulp were seen. The lymph 
follicles were small and compressed. 

The glomeruli of the kidney v. ere only slightly en- 
larged, and some showed in places proliferation cf cells; 
others were sclerotic. In some of the loops '.'.ere flags 
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v-Ij stained with ruthenium red, around which for- 
: on of giant cells was noted. Similar material was 

■ d in Bowman’s spaces and in the form of casts in 
les. The interstitial tissue revealed focal infiltration 

• • lymphocytes and plasma cells. 

■ the liver, which revealed small foci of necrosis and 
cri- of the portal triads, some Kupffer cells con- 
'd droplets stained with ruthenium red. 

ase 4. — A 73 year old white man gave a history of 
cture of the spine fifty years ago with subsequent 
•riH paralysis of both lower extremities. He was 

• ■iLed with large decubital ulcers over the sacrum 

died with signs of septicemia. Among other fluids 
30 cc. of pectin solution was given in three infusions, 
i ■- essential changes noted at autopsy were: dila- 
‘on of the left ventricle of the heart with brown 


CHANGES IN THE TISSUES IN EXPERI- 
MENTAL ANIMALS 

Five rabbits which had received 230 to 480 cc. 
of gelatin solution over ; a period from twelve 
to thirty-eight days and which were killed 
shortly afterward showed no changes in the 
tissues attributable to administration of gelatin 
except for some proliferation of Kupffer; cells 
in the liver and alveolar cells in the lung in 
the rabbit which had received the largest amount. 

Of 5 rabbits which had received 295 to 865 cc. 
of pectin solution within twelve to eighty-six 
days, 1 showed marked splenomegaly. All of 



Fig-. 6. Spleen in case 4. Foci of proliferated reticulum cells with formation of giant cells engulf some 

ruthenium red-stained material. 


atrophy, chronic passive congestion, arteriosclerosis of 
the aorta and coronary arteries and old compression 
fracture of the eleventh and twelfth dorsal and first 
lumbar vertebra. The spleen weighed 225 Gm. 

Histologically the structure of the pulp and the fol- 
licles in the spleen was in general preserved. Only in 
small scattered foci a proliferation of reticulum and 
also of endothelial cells was noted, with formation of 
1 foreign body giant cells. Small amounts of irregularly 
formed ruthenium red-stained material were surrounded 
by the proliferated cells, which were seen in the pulp 
and only rarely filled a dilated sinus (fig. 6). 

In tubules of the kidney ruthenium red-stained casts 
were seen; otherwise, no changes attributable to the 
administration of pectin were encountered in the kidney 
or the liver. 


them revealed alterations of various intensity 
which were similar to those observed in cases 
1 and 2. The changes found in the spleen and 
kidneys and the amount of material stained with 
ruthenium red far exceeded those found in 
human beings. 

COMMENT 

The gelatin and pectin solutions used pro- 
duced a comparable hemodilution (which prob- 
ably means increase in blood volume) as far as 
degree, duration and relative leveling off of the 
hemodilution curve with use of larger doses are 
concerned. The results of quantitative com- 
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parison agree with the impression gained from 
clinical observations' of patients in shock. This 
deserves emphasis because the gelatin and the 
pectin solution used differed greatly in chemical 
nature, in concentration and even in physical 
characteristics. The condition of the patient, 
namely the presence of shock, influences the re- 
sults more than the nature of the macromolecular 
solution. Of the first 1,000 cc. of both solutions, 
a certain percentage, about equal in the two in- 
stances, remains in the circulation, whereas of 
the additional doses a much smaller, again about 
equal, percentage stays in the blood stream. 
This partial exhaustion of the process of hemo- 
dilution is possibly due to an escape of the 
macromolecular substance from the circulation 
after it has reached a threshold. Investigations 
by others on gelatin 6 * * * 10 and by our group 17 on 
pectin have revealed that both substances are 
excreted in the urine relatively soon after ad- 
ministration and, furthermore, that the plasma 
level is decreased greatly at a time when the 
hemodilution is still maintained. These find- 
ings could be explained by the assumption that 
the macromolecular substance, which starts the 
hemodilution, leaves the circulation and is sub- 
stituted by something else which maintains it, 
at least partly. The labile plasma proteins which 
potentially enter the circulation are possibly 
responsible for this mechanism. 1 ® This would 
agree with the presented experiences in which 
hemodilution following the administration of 
large doses was less severe in patients with 
anemia or hypoproteinemia, for whom an ex- 
haustion of the labile protein depots could be 
assumed. If this concept is right, the presence 
of the macromolecular substance, independent 


The two substances differ decisive 
ever, in the production of changes in th 
Gelatin causes only a transient vacuolati 
proximal convoluted tubules in the 
Chemical identification of these droplets 
possible; however, one can assume t 
were due to reabsorbed gelatin which 
water and caused the hydropic swellin 
morphologically simulates that prodi 
sucrose. 19 

The dilatation of the renal tubules 
merular spaces after administration o 
a transient sign of forced diuresis, is 
insignificant; not so, however, is the di 
of a peculiar material in spleen, liver and 
which somewhat resembles amyloidosis 
the spleen is enlarged after administr 
pectin, much of the material is appare 
posited in the spleen. The deposition ir 
in the capillaries, where it may be cone 
as in the glomeruli, where blood is conet 
or in the lung. It may penetrate into tl 
spaces and may fill them completely, ai 
pulp of the spleen or the portal triads 
liver. It often appears concentrated ii 
spaces, and the impression is gained th 
precipitated around reticulum fibers v, 
infiltrates. It is also taken up by Kupfi 
of the liver, reticuloendothelial cells of the 
glomerular cells of the kidney and alveol 
of the lung. The material is an irritant 
causes severe reaction of the reticuloend 
cells and hyalinization of renal glomerul 
The nature of the material is not estal 
The selective staining with ruthenium re 
gests pectin. However, the specificity 
ruthenium red reaction in tissues deserv 


of its nature, elicits a response which could be 
called an autotransfusion with plasma proteins 
and which is possibly part of the hematologic 
reaction of Hueper. 3 

The increase in the sedimentation rate, which 
is an index of the pseudoagglutination of the 
red cells and which was selected as an example 
of the hematologic changes, is of the same degree 
in both instances and again levels off with the 
administration of higher doses. ’Whether the in- 
crease of the sedimentation rate is of practical 
significance is sub judice; however, there is no 
difference between the sedimentation rate fol- 
lowing administration of gelatin and that follow- 
ing administration of pectin. 


6 Parkins and others."* Little and Dameron.- s 

7. Kozoll, D. D.; Volk, B. W. ; Stiegmann F„ and 

jper, H.: Pectin Excretion in Humans, to be pub- 

ed. , 

8. Taylor and Moorhouse.« b Parkins and others.- 1 


ther investigation. It is possibly a polyr 
tion product of pectin with a higher mo 
weight than that of the injected pectin.” 
staining with dyes which do not stain 
suggests an admixture of other substance 
sibly of protein nature. 

Whatever the nature of the material, it 
lated to retention of pectin in the tissues, 
so since similar pictures were produced 1 
ministration of pectin to animals by H 
and ourselves. The difference between : 
and gelatin is not surprising, since there is 
reason to suspect in tissue cells the preset 
enzymes more capable of splitting gelatin 
pectin. 

' 19. Anderson, W. A. D. f and Bethea, W. R, 
Penal Lesions Following Administration of Hi T-*; 
Solutions of Sucrose: Report of Six Cases, A. • 
114:1933 (May 18) 19-50. 
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How significant is the deposition of pectin 

organs? The histologic picture does not 
elude the possibility that the uremia in the 2 
tients with nephrosis who had received pectin 
lution was due to the deposition of the peculiar 
iterial in the glomeruli. However, the 
nounts of pectin solution which produced the 
ported changes are far in excess of those 
ven to patients in shock. We do not know 
hetlier other pectin solutions, which are sub- 
cted to prolonged autoclaving and are of 
nailer molecular weight, produce the same 
langes. Hartman 20 has informed us that in 
milar studies on human beings and animals 
is pectin solutions failed to produce changes 
omparable to ours. He stated that our pectin 
jlutions were prepared by a method subse- 
uently modified by him. We are aware that 
he physicochemical nature of a given macro- 
aolecular solution is of great significance. In 
.ddition, it should be stressed that with quan- 
ities ordinarily used in the treatment of shock 
uch changes in the tissues have not been ob- 
erved. 

As regards the solutions used by us, despite 
equal physiologic and therapeutic efficiency, 
gelatin deserves preference over pectin as a sub- 
stitute for plasma in the treatment of shock in 
view of possible changes in the tissues. If the 
need for a substitute for plasma of nonhuman 
origin should arise for an autotransfusion of 
plasma proteins, gelatin should first be con- 
sidered because of less tissue reaction. 

20. Hartman, F. W. : Personal communication to the 
authors. 


SUMMARY 

Experiences with administration of gelatin and 
pectin solutions — which were used as substitutes 
for plasma in the treatment of shock — to a series 
of 317 patients in shock and not in shock were 
compared. The two solutions produce an equal 
degree of hemodilution which levels off with 
administration of higher doses of both solutions. 
This leveling off is more pronounced in patients 
with anemia and hypoproteinemia. The hypoth- 
esis is suggested that the hemodilution is started 
by the macromolecular solution but maintained 
by other substances, possibly labile plasma pro- 
teins. Gelatin and pectin solutions produce 
an equal rise in the sedimentation rate, which 
is considered an index of hematologic changes. 
The significant difference between the two solu- 
tions lies in the fact that gelatin produces less 
change in the tissues whereas after administra- 
tion of amounts of pectin in excess of those 
used for patients in shock splenomegaly and 
deposition of a peculiar material in various 
organs may be observed. The material is selec- 
tively stained by ruthenium red, a dye used for 
staining pectin. It is found in phagocytic cells, 
capillaries, tissue spaces and infiltrating retic- 
ulum fibers in the spleen, kidneys, liver and 
lungs; it resembles deposits of amyloid and 
causes a reaction of the reticuloendothelial cells. 
A similar picture was produced in animals by 
administration of large amounts of pectin. The 
clinical significance of these changes is admit- 
tedly unknown. Since the beneficial effects of 
gelatin and pectin appear equal on the basis of 
changes in the tissues, gelatin appears preferable 
to pectin in the form used. 



malignant renal neoplasms 

A CLINICAL AND PATHOLOGIC STUDS' 

BENJAMIN S. ABESHOUSE, M.D., and- TOBIAS WEINBERG, M.D. 

BALTIMORE 

Aware of recent pessimistic expressions made tumor. We are inclined to favor the viev 

ZvZTl 5 ,° rS C T eruing * e pro § nosis for tJ'pe tumor is derived from nephrogei 
malignant renal neoplasms, we undertook this In support of this theory we found th 
study in order to evaluate our diagnostic methods group of 48 hypernephromas 25 of th 
and also to determine the possible clinical and (52 per cent) were located in the n 
pathologic factors which influence the prognosis lower thirds of the kidney. However 
and are conducive to a higher survival rate. We unable to find deposition of hyaline dr 
have collated the data on 63 consecutive malig- the large polyhedral cells which line the 
nant renal neoplasms. Of the 63, 53 were con- lumens, as has been described by some pr< 
firmed by operation and 10 by necropsy. We of this theory, 1 

have omitted data on all benign tumors of the The hypernephromas in our series we. 
parenc yma, pe vis and capsule. Qr g] 0 p u ] ar j n s l )a pe, with an irregular or 

surface. The cut surface possessed a riel 
pathology color with interspersed areas of hem< 

In reviewing the literature one finds numerous necrosis and fibrosis. Small deposits of 
classifications of renal neoplasms, many of which salts within the tumor mass were frequei 
are complicated and presented with lengthy argu- served. Although the tumor was usually 1 
ments in their support. We have adopted a rather marcated from the surrounding parench 
simple classification, which is presented in table distinct fibrous capsule could not be demon 
1, and which we feel combines the important in many cases. Many of the tumors showi 
histologic features with the anatomic site of siderable variation in the cellular structur* 
origin of these neoplasms. characteristic polyhedral clear or foam ce 

its small pyknotic nucleus predominate* 
Table 1 .—Classification of Sixty-Three Malignant variations in the size, formation and arrant 
Renal Neoplasms 0 f the cells and their nuclei were frequently 

^ ======:= ~ =====::=:===:: ^ ' n same tumor. In several cases tumor 

i. Malignant tumors ot the parenchyma cells were seen. Mitoses were not infri 

a. Hypernephroma (Grawitzi is ( 76 . 19 %) accompaniments of these histologic van: 

B ' Lobular?.?™?. s p.9i%) in several cases, cells with a granular cyto 

c. s «.4t> were found in isolated areas or in close pros 

U. Malignant tumors ot the mucosa of the peltis or caiices t0 predominant groups of clear Celia. 1 

a. Transitional ceu carcinoma instance were granular cells the sole or prom 

l'. pfpUiaS®.' AT A i s (e.'itdi) cellular element. Consequently wc did not n 

b. Sijnamous ceil carcinoma i (i.5sv c ) nn!c }j significance to cytoplasmic changes 

Total 63 differential diagnostic feature in dividing rr 

~ ~ ~ nant Grawitz tumors into various histo 

Hypernephroma. — The most frequent type of types, 
malignant tumor observed in our series was the j n t y, c g roup 0 f 4S malignant Grawitz tut 
so-called hypernephroma. Because of the small there were 2 specimens in which malignant 
number studied we do not feel justified in at- generation was observed in the walls of a ?°1' 
tempting to draw any far reaching conclusions cvst 7 v ,- 0 neoplasms were found in conge; 
as to the histogenesis of the malignant Grawitz anoma ] ous kidneys, i. c., in the right half < 

From the Departments of Urology- and Pathology, horseshoe kidney and m the ioi.er halt 0 
Sin J Hospital. . double left kidney. 

Read before the Section on Pathology and Physt- yy ■ Hhtoccnejh of So-Called Gr r- 

iSA SSZSA1AW* tAi'S: Li, L* «»••) - 

46 



ABESHOUSE-WEINBERG— MALIGNANT RENAL NEOPLASMS 


47 


Adenocarcinoma. — We have restricted the use 
the term adenocarcinoma to a relatively infre- 
lent group of tumors which exhibit distinct 
bular or papillary cellular arrangements. On 
oss examination these tumors show little or no 
atures which distinguish them from malignant 
rawitz tumors, and they are not limited to any 
le portion of the kidney. Microscopic study 
lowed considerable variation in the cellular 
ructure. In several cases, the tumor was com- 
osed of fine strands of cells of a uniform low 
olumnar nature, which were arranged in either 
ibular or papillary fashion. Mitotic figures 
.•ere absent or rare. In 1 case, the tubules of 
he kidney were reproduced on a large scale and 
he individual cells were of unusually large size, 
irranged in concentric fashion with a central 
umen and ensconced in a thin fibrous network, 
he cytoplasm was granular and in some in- 
tances vacuolated. An occasional cell was multi- 
lucleated. 

Adenocarcinomas are apparently derived from 
the tubules of the kidney and probably represent 
adenomas which have undergone malignant 
changes. 

It is noteworthy that the apparent gross encap- 
sulation of the tumor mass in cases of hyper- 
nephroma and adenocarcinoma was found on 
microscopic examination to be distinctly incom- 
plete. In many areas the tumor tissue appeared 
to be in direct contiguity with the compressed 
but intact renal parenchyma. In those cases in 
which a true tumor capsule did exist, it was 
composed of a dense but not very broad layer 
of connective tissue which was frequently invaded 
by tumor tissue. 

Wilms Tumor. — The group of Wilms tumors 
was small (3 cases). All 3 cases came to necropsy 
at the Sinai Hospital. In 1 case, a woman aged 
23 years had had the primary tumor of the left 
kidney removed elsewhere, where it was diag- 
nosed as an embryonal carcinoma of the Wilms 
type. The histologic character of the locally re- 
current tumor mass was readily discernible, as 
the patient had not received irradiation before or 
after operation. In the other 2 cases extensive 
irradiation before and after operation had been 
employed and had resulted in marked distortion 
of the microscopic picture. 

The gross specimens of the 2 primary Whims 
tumors which came under our direct observation 
were distinctly dissimilar. In 1 neoplasm was 
situated in the middle third of the kidney and on 
cross section presented a light brown bulging 
surface, which was fairly well demarcated from 
the surrounding parenchyma. The other speci- 
men presented a most unusual appearance. Al- 


though the tumor arose in the middle third of 
the kidney, it extended outward and upward 
along the medial surface, capping the upper pole 
of the kidney and forming a larger extrarenal 
than intrarenal mass. The cut surface of the 
tumor showed extensive hemorrhage and necrosis 
resulting from intensive irradiation. 

Malignant Neoplasms of the Mucosa of the 
Pelvis and the Caliccs. — The relatively high inci- 
dence of the pelvic type of tumor, i. e. 6 cases 
(9.5 per cent), in our small series was striking. 
We encountered 5 neoplasms of the transitional 
cell variety (i. e. 3 infiltrating and 2 papillary) 
and 1 squamous cell carcinoma. The transitional 
cell carcinomas were fairly extensive growths 
which were not encapsulated and in the fresh 
state closely resembled grossly a Grawitz tumor; 
their true nature was revealed only on micro- 
scopic examination. Microscopically they showed 
a tendency to spread through the kidney in 
strandlike fashion with considerable fibrous re- 
action. In some areas they grew in broad sheets 
in a manner similar to that of Grawitz tumors. 
Strands of tumor cells were easily discernible 
within lymphatics and blood vessels. On the 
other hand, the 2 transitional cell carcinomas of 
the papillary^ type presented purely superficial 
growths, of which 1 extended down and involved 
the entire ureter and the other was localized to 
the lower half of the pelvis with projection into 
the upper third of the ureter. Associated with the 
latter growth was a distinct hydronephrotic 
process in the upper half of the kidney. In both 
transitional cell carcinomas the papillary folds 
were shallow and thin and microscopically 
closely resembled the fronds of vesicle tumors. 

The single squamous cell carcinoma in our 
series was in a kidney which had had ligation of 
the pedicle some months before extirpation and 
when inspected was so distorted that any attempt 
to describe a picture which might be character- 
istic for a neoplasm of this cell type was nulli- 
fied. Nevertheless, obliteration of a lower calix 
by a firm whitish tumor mass could be made out. 
Microscopically, the characteristic large poly- 
hedral cells with intercellular bridges were evi- 
dent and mitotic figures were numerous. The 
absence of true sarcoma of kidney in this small 
series is not unusual in view of the rarity of this 
tumor. 

Mctastascs. — It is regrettable that the data 
concerning inetastases are available for only 13 
of the 4S malignant Grawitz tumors. In this 
small series the lungs were involved most fre- 
quently (7 cases). The bones and the liver were 
next (6 cases each). Other organs and structures 
involved were the regional lymph nodes (5). the 
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Our experience has been that the nature and 
iration of the initial symptoms have little diag- 
stic or prognostic significance. However, the 
■cessity for early recognition of and immediate 
tention to these early symptoms is obvious. It 
unfortunate that frequently too great an inter- 
ll elapses before the initial hematuria appears 
- the tumor becomes palpable and by this time 
le condition has advanced to an inoperable 
age, precluding the possibility' of a cure. On the 
ther hand, the initial hematuria may serve 
lerely as a warning of the presence of a serious 
ut not hopeless condition. 

Hematuria . — Hematuria was the most striking 
vniptom in our series. It was observed in 51 
ases (SI per cent), being macroscopic in 38 
ases (60 per cent), microscopic in 13 cases (21 
>er cent) and absent entirely in 12 cases (19 per 
ent). In 5 cases gross hematuria was- a rela- 
ively late symptom, occurring weeks or months 
.iter the initial symptoms of pain or a mass. 
\ot infrequently the hematuria was painless, 
asted such a short time and occurred so long 
>efore the other symptoms presented themselves 
hat both the patient and the physician disre- 
garded its importance and were lulled into a 
alse sense of security. In our experience the 
lematuria was rarely of sufficient intensity or 
amount to immediately endanger the life of the 
oatient, although hematuria of such intensity has 
been reported. Hematuria must be regarded as 
an unfavorable prognostic sign, since its presence 
is dependent on invasion and ulceration of the 
mucosa of the pelvis or the calices by the neo- 
plasm. 

Pain . — Pain was the most frequent symptom 
in our series. It was present at some time or other 
during the course of the disease in 59 cases (94 
per cent). The nature of the pain varied con- 
siderably. In a few cases, the pain was associated 
’with hematuria and was due to the passage of 
long stringy clots, which occluded the ureter and 
caused distention of the pelvis. In most cases it 
occurred independently of hematuria or other 
' symptoms and often preceded these symptoms by’ 

■ months or years. In such cases, the pain was 
spontaneous, intermittent or constant and was 

• described by the patient as being of a dull 
; "neuralgic" or "colicky’” nature. The pain is 

■ usually localized to the lumbar region or to the 
- overlying upper abdominal quadrants. In rare 

• instances it may radiate along the distribution of 
I the iliac, inguinal or genitocrural nerves and be 
' referred to the lumbosacral joint, hips, thighs or 
i knees. This occurred in 4 of our cases. In a 

■ few cases the pain was referred to the epigastrium 


or lower abdominal quadrants and was attributed 
to displacement and pressure on adjacent organs 
by the tumor mass or to reflex irritation of these 
organs. 

Tumor Mass . — A palpable tumor mass was 
noted in 40 cases (63.4 per cent) but was the 
chief complaint in only 2 cases (3.1 per cent). 
The frequency with which a tumor mass is de- 
tected is dependent to a considerable extent on 
the skill of the examining phy’sician. Since renal 
tumors vary in size, shape, position and con- 
sistency, certain tumors cannot be palpated or 
can easily' be overlooked. 

Other Clinical Manifestations . — We were also 
impressed with the incidence of other clinical 
signs and symptoms associated with renal tumors. 

1. Localized tenderness over the tumor, an- 
teriorly’ or posteriorly, was present in 22 cases 
(34 per cent). 

2. Loss of weight and strength was reported 
in 47 cases (74.4 per cent). Cachexia was ob- 
served as a late manifestation in 7 cases of ad- 
vanced tumor (11 per cent), in which there 
were other outstanding symptoms of many 
months’ duration. 

3. Temperature varying between 101 and 103 
F. and unaccompanied by evidence of infection in 
the urinary’ tract was present in 13 cases (21 
per cent). The significance of hyperpyrexia in 
these cases is not clear, but it is presumably’ re- 
lated to necrosis or hemorrhage within the tumor 
or to the liberation of toxic products by’ the tu- 
mor. In 3 additional cases the temperature was 
as high as 104.5 F., but this was accompanied by 
pyuria associated with pyonephrosis in 2 cases 
and with perinephritic abscess in 1 case. 

4. Symptomatic varicocele (Guyon’s sign) 
was observed in only 1 case (1.5 per cent) ; this 
occurred in a man aged 71 years who had a 
transitional cell carcinoma of the left renal 
pelvis and an adenocarcinoma of the sigmoid. 

5. Urinary’ symptoms, i. e. urgency, frequency’, 
nocturia, dy’suria and burning, were reported in 
16 cases (25 per cent) and were either associated 
with lesions of the prostate gland and bladder or 
accompanied by* pyuria which was caused by 
infectious lesions of the kidney. 

6. Gastrointestinal symptoms, i. e. nausea, 
vomiting, distention, eructation, vague abdominal 
pain and constipation, were observed in 11 cases 
(17.4 per cent). 

7. Hypertension was observed in 11 cases 
(17.4 per cent). In 9 adults the preoperative 
blood pressure exceeded 160 systolic and 90 
diastolic and after operation it dropped con- 
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siderably but soon rose to the preoperative or to 
a higher level in all but 2 of the patients. The 
blood pressure was 142 systolic and 84 diastolic 
in the S year old girl with a Wilms tumor and 
wap not influenced by operation. 

8. A slight or moderate degree of anemia was 
noted in the majority of cases, but a severe degree 
of anemia was present in only 9 cases (14.5 per 
cent) . 

The combined clinical triad of hematuria, 
pain and tumor mass was the chief symptom in 2 
cases of advanced tumor and was noted in 21 
cases during the course of the disease. These 
observations indicate the relatively infrequent 
occurrence and diagnostic unreliability of this 
combined triad in cases of renal tumor. In our 
experience the presence of this triad usually sig- 
nified a far advanced and often hopeless condition. 

In -Wilms tumors in infants and in advanced 
or inoperable conditions in adults, the symptom 
triad may be reversed, i. e. a palpable mass and 
pain may exist for an indefinite period without 
hematuria. 

Experience has shown that in order to estab- 
lish early diagnosis it would be better to place 
less emphasis on this clinical triad and impress 
on the members of the medical profession and 
on the patients the serious import of blood in 
the urine, which should demand a thorough 
urologic study. 

DIAGNOSTIC PROCEDURES 

While the aforementioned signs and symp- 
toms, as determined by a careful history and 
physical examination, have proved to be in- 
valuable aids in the diagnosis of renal tumors, 
equally important is the information obtained by 
special urologic examinations, viz. : ( 1 ) urinaly- 
sis, (2) tests of renal function, (3) cystoscopy 
and (4) roentgenographic studies. 


nosis of renal tumors. The study should i 
formed with the patient under intraven 
spinal anesthesia in order to allay his fear c 
One cannot emphasize too strongly to th 
and to the members of the medical pro: 
the importance and necessity of perforu 
cystoscopic study during the period of 
renal bleeding. The evil consequence of dt 
examination until the hematuria has cca; 
hances the diagnostic difficulties and mi 
against the possibility* of a cure through ar 
diagnosis and operation. 

Careful inspection of the bladder durir 
period of active bleeding enables the cysto; 
to determine the exact source of the blecdin 
to rule out the presence of benign or mali 
lesions of the posterior urethra, the prc 
the vesical neck or the bladder. 

A plienolsulfonphthalein test should be 
formed with each catheter in place. In st 
cases we found considerable diminution of 
tion in the affected kidney, and in a few 
function was complete!} 1, absent. 

Roentgenographic Studies . — This proccdi 
one of the most valuable diagnostic methoi 
our disposal. A plain film should be taken sh 
after the patient’s admission to the hospital > 
the time of cystoscopy, as it often discloses ' 
able information concerning alterations in 
size and shape of the kidneys as well as irr 
larities in the outline produced by renal tunic 
In the present study, retrograde pyelogr; 
was employed in 56 eases and intravenous « 
raphy in 10 cases. No orographic studies v 
performed in 7 cases, in which a renal tumor 
not suspected but was disclosed at necropsy, 
our clinic greater reliance is placed on rctrogr 
pyelography than on intravenous urography 
is our contention that the diagnosis of re 
tumor made on the basis of intravenous « 


Examination of Urine.— A careful analysis of 
the urine should be done in every case of sus- 
pected renal tumor. The frequent occurrence of 
microscopic hematuria in our series is an indica- 
tion of its diagnostic importance. The following 
urinary' abnormalities were noted: microscopic 
hematuria (13 cases), gross pyuria (3 cases), 
microscopic red blood cells and pus cells (15 
cases) and albuminuria (4 cases). 

Tests of Rena! Function.— We place greater 
reliance on phenolsulfonphthalein than on indigo 
carmine as a test of combined renal function. A 
phenolsulfonphthalein test and determination of 
the blood urea are done routinely on the patient s 
admission to the hospital. 

Cystoscopic Study— A complete cystoscopic 
examination is an indispensable aid in the diag- 


graphic findings is extremely difficult and hara 
o us in view of the frequent incomplete 
defects noted with this method, which arc 
confusing and misleading. Wc prefer to us^ 
travenous urography as a supplement and n r <t 
a substitute for retrograde pyelography. In! 
venous urography is useful for patients who : 
toxic or in the late stage of the disease, «r 
cystoscopy and retrograde pyelography are c 
traindicated. 

It is a routine procedure in our clinic to l~ 
stereoscopic films with a catheter in each un;t' 
This enables us to determine the degree cry.: 
placement of the ureter and the relation tj 
ireters to calcified shadows in and al.o'.. 
adnev. Before proceeding to take stereo -J 
freteropyelograms wc make an accurate ort- 
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ination of the renal pelvic capacity by distending 
ch pelvis with measured amounts of sterile dis- 
led water. This will indicate the amount of 20 
r cent solution of .skiodan sodium .to be injected 
id at the same time give valuable information 
mceming the nature and location of the pain. 
, r e have employed lateral pyelograms in several 
ises in which the diagnosis was doubtful. When 
le diagnosis following retrograde pyelography 

doubtful because of difficulty of excluding a 
lling defect or occlusion of the pelvis or calix 
ue to insufficient injection of a pyelographic 
ledium, it is advisable to repeat the pyelographic 
tudies. In such cases we have intentional!}’ over- 
istended the renal pelvis with 20 per cent solu- 
ion of skiodan sodium and obtained a sharper 
:elineation of the distorted, elongated or com- 
iressed calices and pelvis. We have also observed 
hat with this method the contrast medium never 
lenetrates the encapsulated hypernephroma but 
loes penetrate the adjacent unaffected paren- 
;hyma by pyelotubular or pyeloparenchymatous 
lack flow. 

An analysis of the urographic findings in the 
56 cases in which retrograde pyelography was 
employed are enumerated below : 

Cases 


(a) Compression of one or more calices 53 

(b) Elongation of one or more calices 51 

(c) Partial or complete obliteration of one or more calices iS 

(d) Dilatation of one or more calices 6 

(e) Distortion or compression of tbe pelvis 26 

(f) Dilatation of the pelris 10 

(g) Displacement of the pelris 12 

(h) Displacement of the ureter 15 

(I) Calcification within the tumor S 

(j) Renal calculi 5 


These pyelographic studies were of considerable 
value in establishing a correct preoperative diag- 
nosis in 42 (75 per cent) of 56 cases in which 
retrograde pyelography was employed. 

Experience has shown that comparatively little 
information relating to the particular histologic 
type of neoplasm is obtained from the changes 
just enumerated. As a rule, changes due to com- 
pression, distortion and occlusion in one or more 
calices accompanied by displacement of the pelvis 
or ureter occur more frequently with hyper- 
nephroma, whereas filling defects of the pelvis 
are more characteristic of carcinoma of the pelvis. 

It is well to remember that there are many 
renal lesions which may produce one or more of 
these changes and must be considered in the 
differential diagnosis. These lesions include: 
(a) spasm of the pelvis, calices or ureter; ( b ) 
lesions within the pelvis or the calices, i. e. blood, 
pus, granulomas, cystic dilatations and air bub- 
bles; (c) calculi in the pelvis or calices; ( d ) 
deformities associated with intrarenal obstructive 
or inflammatory processes, i. e. hydronephrosis, 


pyelonephritis, pyonephrosis, cortical abscess and 
perinephritic abscess; (e) deformities associated 
with cystic disease, i. e. solitary cyst and poly- 
cystic disease; (/) deformities associated with 
extrarenal or retroperitoneal tumors; (g) de- 
formities associated with congenital anomalies ; 
(It) deformities associated with acquired ptosis 
or torsion. 

Calcification within the tumor offered some 
diagnostic difficulty, as occasionally these areas 
of calcification were confused with renal calculi, 
calcification due to tuberculosis or calcification 
within a chronic pyonephrotic kidney. The singu- 
larity and the irregular patchy nature of these 
areas of calcification, which are usually found in 
necrotic areas near the center of the neoplasm,' 
distinguish them from the multiple areas of fine 
granular calcification due to tuberculosis and 
from the sharp outline of renal calculi. The 
prognostic significance of calcification within 
renal tumors was also studied. It was found 
to have a favorable influence on 5 patients with 
hypernephromas; i. e. 3 patients lived sixteen, 
eleven and eight years respectively after operation 
and 2 were living and well four and five years 
respectively after operation. In 2 patients the 
calcification was associated with a transitional 
cell carcinoma of the renal pelvis, and these pa- 
tients died one year and two months respectively 
following operation. Roentgenographic studies 
of the lungs and long bones should be employed 
routinely in ever}- case of suspected renal tumor. 

Diagnosis. — The preoperative diagnosis was 
correct in 41 cases (65 per cent) and incorrect 
in IS cases (28.5 per cent) ; the condition was 
unsuspected but diagnosed at autopsy in 4 cases 
(6.5 per cent). 

An analysis of the IS cases in which an in- 
correct preoperative diagnosis was made is pre- 
sented in table 2. 

Table 2. — Analysis of Eighteen Cases in Which the 
Prcoperatiz'c Diagnosis Was Incorrect 


>~0. of 
Cases 

(a) Renal calculus 2 (Stones found but tumor 

(b) Calculous pyonephrosis 2 unsuspected) 

(c) Pyonephrosis 3 

(d) Tuberculosis 3 

(e) Solitary cyst 2 (Cyst found but malig- 

nant changes In Trail of 
cyst unsuspected) 

(f) Perinephritic abscess 1 (Abscess found: tumor 

unsuspected) 

(C) Chronic nephritis 1 

(h) Ovarian cyst 1 

(I) Splenomegaly 1 

(J) Retroperitoneal tumor. 1 

(lc) Acute empyema of pallbladder 1 

Total IS 


It is not always possible to distinguish the type 
of neoplasm present from clinical symptoms of 
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pain, hematuria and mass and urographic find- 
ings. One can, however, be guided by knowledge 
of the relative frequency and the age incidence 
of the various types of neoplasm. 


TREATMENT 

The only hope for the cure of renal neoplasms 
lies in early and complete removal of the affected 
kidney before metastases have developed. The 
feasibility of operative treatment requires the 
careful consideration of many factors, i. e. the 
condition of the patient, the nature and duration 
of symptoms, the size and mobility of the tumor 
and the presence of metastases. Each case pre- 
sents a distinctly different problem, which may 
tax the skill and judgment of the urologist. Not 
infrequently seemingly hopeless patients are re- 
stored to apparent good health and economic 
usefulness after nephrectomy. Surgical treat- 
ment is also indicated in cases in which a doubtful 
or questionable diagnosis of renal tumor has been 
made, in order to determine the presence of a 
benign or a malignant lesion. An exploratory 
operation is indicated in every case of suspected 
renal neoplasm. 

There is no unanimity concerning the advisa- 
bility of operative treatment in the presence of 
metastases. It is generally agreed that surgical 
intervention is contraindicated in cases of mul- 
tiple. or disseminated metastases. There is some 
difference of opinion concerning surgical opera- 
tion for patients with solitary' asymptomatic 
metastasis in the lungs or the bones. In 1 of our 
cases, the right half of a horseshoe kidney con- 
taining a hypernephroma was removed because 
of severe bleeding and pain despite the presence 
of several isolated metastatic nodules in the lungs. 
The patient lived for eight months after opera- 
tion. 

There are two accepted avenues of approach 
for the removal of renal tumors, viz., lumbar and 
transperitoneal. It is generally agreed that the 
lumbar route is preferable for small or moderate- 1 
sized hypernephromas and for carcinomas of the I 
pelvis. The lumbar route is also indicated when ' 
the diagnosis is uncertain. The transperitoneal 1 
approach is best suited for large and firmly fixed t 
tumors, i. e. large Grawitz tumors, adenocarcino- > 
mas and Wilms tumors. The lumbar route also ti 
suffices in those cases in which irradiation has r 
been employed preoperatively to shrink the o 
tumor. “ 

With the Wilms tumor, adenocarcinoma^ and tx 
squamous or transitional cell carcinoma of the 
pelvis, it is advisable to remove as much of the 
perinephritfc adipose tissue as possible together 
with the kidney . For papillary carcinoma of the st 


d- rend pelvis, a complete nephroureteret 
= e eluding excision of a small segment of t 
:e wall, should be performed in one or tt 
We wish to emphasize the imporfar 
posing the vascular pedicle as early as 
preferably before freeing or delivering 
is ney. This enables the surgeon to ext 
d rend vein and the inferior vena cava i 
ie thrombi and to remove them if present 
ie permits ligation of the vascular pedic 
ie mobilizing the kidney. This precaution 
n sure prevents the dislodging of tumor 
,r into the renal vein or the squeezing or 1 
of tumor cells into the general circulat 
y result of the forcible manipulation incii 
it the exposure and deliver}' of the kidne 

- cases in the present study tumor thron 
c deliberately removed from the renal i 

- in 2 case from the inferior vena cava bef 
1 tion of the pedicle. In all 3 cases the 
i survived the operation for two years i 
i and failed to show evidence of metastases 
’ ing operation. Care must also be exer 
[ insure complete removal of the growth 

rupturing the tumor. The escape of tun 
into the perirenal tissue is usually respon: 
a recurrence in the operative area or in 
cision. 

The operability of a renal tumor sh< 
based on the following features : ( 3 ) pent 
of the tumor through its capsule; (2) p 
of perirenal tumor infiltration; (3) ab 
fixation of the tumor in the renal bed ; (4 
ence of secondary metastatic deposits 
perirenal and juxta-aortic lymph nodes a 
intra-abdominal organs, and (5) preset 
tumor thrombi in the renal vein and the ii 
vena cava. 

Roentgen Therapy . — Our personal expe 
with irradiation therapy has been cxti 
limited. Postoperative irradiation was cm; 
in only 2 cases of hypernephroma, with r 
provement or benefit. Preoperativc and 
operative irradiation was employed in 2 ca 
Wilms tumor in children. In the latter 2 
the growth was extremely large and preope; 
irradiation resulted in considerable reflect: 
the size of the growth and greatly fariii 
removal of the tumor. ' Despite ex ten rive 
operative irradiation, both children stxnv 
from regional extension and mct.wtn-c' w 
two years after operation. 

orcRATivn rtop.TM.nv 
One of the most outstanding achievement 
surgical treatment on the genitourinary t tv 
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e past thirty-five years has been the great re- 
iction in operative mortality following nephrec- 
my for renal tumors. This accomplishment is 
e partty to the refinements in surgical technic 
id improvements in anesthesia and partly to the 
ore careful selection and preparation of patients 
>r operation. 

There has been a gradual reduction in the 
erative mortality from 30 (Garceau) to 50 
tr cent (Squier 2 )in the early period of renal 
irgery to 1.2 (Priestley 3 ) to 2.S per cent 
O’Conor 4 ). 

Fifty-three of the neoplasms in our series were 
eated by nephrectomy, with 4 operative deaths 
7.5 per cent). The operations included 6 trans- 
■eritoneal nephrectomies, with no deaths, and 47 
umbar nephrectomies, with 4 deaths (S.5 per 
ent). The cause of death was shock in 3 cases, 
ourteen occurring twenty-four and forty-eight 
lours postoperatively respectively, and cardiac 
ailure with hemiplegia in 1 case, occurring on 
he fourteenth postoperative day. An explora- 
ory operation was performed in 5 cases, with 
l deaths (40 per cent) ; 1 death due to uremia 
ind 1 due to cardiac failure occurred on the 
fourth postoperative day. 

More than 50 per cent of the 53 nephrectomies 
were performed by the two attending urologists 
of the sendee (Dr. Goldstein — 21 ; Dr. Abes- 
house — 12). The remaining 20 operations 
were performed by eleven members of the gen- 
eral surgical and gynecologic staffs. 

SURVIVAL RATE 

Despite the remarkable reduction in the opera- 
tive mortality achieved in the past thirty-five 
years, the sun'ival rate has not been appreciably 
increased in the same period. Consequently 
some writers have adopted a pessimistic attitude 
toward the value of operative treatment, par- 
ticularly for parenchymal neoplasm and infiltra- 
1 ting type of carcinoma of the renal pelvis. The 
increasingly good results obtained following 
1 complete nephroureterectomy in cases of papillary 
carcinoma should help to overcome this defeatist 
attitude. 

Of the 53 patients treated by nephrectomy, 
data concerning the length of life after operation 
were available on 44 of them ; there were no 
■ available data on 5 of the patients, and there were 
4 postoperative deaths. 

2. Squtcr, J. B. : Boston M. & S. J. 161:547, 1909. 

3. Priestley, J. T. : Survival Following Removal of 
Malignant Renal Neoplasms, J. A. M. A. 113:902 
(Sept. 2) 1939. 

4. O’Conor, V. J.: South. M. T. 34:27, 1941. 


Analysis of the data on sun'ival for 34 of the 
patients with Grawitz tumors reveals : 

No. of Per 
Cases Cent 


I. Length of life following operation 

(a) Death within 1 year 5 14 

(b) Death within 2 years 10 29 

(c) Survival 3 years or more 11 32 

(d) Survival 5 years or more 7 20 

(e) Survival 10 years or more 5 14 

(f) Survival 15 years or more 2 5 

II. Living and well after operation 

(a) Living and well 4 years or more IS 23 

(b) Living and well 5 years or more 5 14 

(c) Living and well 10 years or more 2 5 

III. Cures in terms of years 

(a) 3 year cures 11 32 

(b) 5 year cures 12 35 

(c) 10 year cures 7 20 

(d) 15 year cures 2 5 


Three patients with adenocarcinoma were alive 
and well one, three and five years respectively 
after operation. One patient with transitional 
cell carcinoma of the pelvis died within thirteen 
months, and 1 with squamous cell carcinoma died 
within two months. One patient with papillary 
carcinoma of the pelvis was alive and well five 
months after operation, and 1 died eighteen 
months after operation. All 3 patients with 
Wilms tumors were dead within two years. 

PROGNOSIS 

Much has been written concerning the various 
factors which influence the prognosis of renal 
tumors. These factors include: (1) nature and 
duration of symptoms, (2) general condition of 
the patient, (3) type, size and mobility of the 
tumor, (4) tumor thrombi in the renal vein, (5) 
metastases, (6) surgical treatment and (7) ir- 
radiation therapy. 

The prognostic significance of the various 
clinical signs and symptoms has already been 
discussed. The general condition of the patient 
is an indication of the degree of malignancy. 
Slow-growing tumors which usually are of low 
grade malignancy have little effect on the gen- 
eral constitution. A rapidly growing tumor in- 
dicates a high grade of malignancy and may be 
accompanied by severe toxemia, anemia, loss of 
weight, fever and cachexia in a manner similar 
to that of a tumor of high grade malignancy else- 
where in the body. 

Broders, Braasch and Griffin 3 and their asso- 
ciates at the Mayo Clinic have repeatedly stressed 
the prognostic significance of the degree of cellu- 
lar differentiation in cases of hypernephroma. 
They maintained that the length of life after 
operation was considerably longer in cases of 
tumor with lower grades of malignancy. They 

5. Braasch, \Y. F., and Grifnn, M. : Prognosis in 
Renal Carcinoma and Qinica! and Pathologic Data 
Affecting It, J. A. M. A. 106:1343 (April IS) 1935. 
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also maintained that the duration of preoperative 
symptoms was longer for tumors with lower 
grades of malignancy and that the duration 
diminished as the malignancy increased. Un- 
fortunately too man)' pathologists have had in- 
adequate experience or have failed to adopt 
Broders gradation of malignant neoplasms, 
which is based on variation in morphologic char- 
acteristics, arrangement of cells and manner of 
growth. Consequently relatively few reports are 
available to substantiate the prognostic signifi- 
cance of cellular changes. Our personal experi- 
ence with this method has not been satisfactory. 
We attempted to correlate the grading of tumors 
with the survival rate for our group of 48 Grawitz 
tumors. The majority of these tumors belonged 
to grades 1 and 2. Several were of grade 3, 
and only l belonged to grade 4 (Broders’ classi- 
fication). The duration of life was so extremely 
variable with tumors of the first three grades 
that we were unable to establish any definite 
relation between these factors or draw any defi- 
nite conclusions. 

The size or weight of the growth is no true 
indication of the degree of malignancy. It has 
been our and other authors’ experience that small 
tumors may metastasize as quickl)’ and exten- 
sively as larger ones. Generally speaking, the 
prognosis is better with small movable tumors 
than with large fixed tumors. The degree of 
fixation of the tumor is of greater prognostic 
significance than the size and weight. A firmly 
fixed tumor usually indicates perirenal adhesions 
or tumor infiltration, which seriously interferes 
with mobilization and delivery of the renal tumor 
and increases the likelihood of dissemination of 
tumor thrombi or cells. Involvement of the renal 
vein is not always a fatal sign but certainly de- 
creases the chance of a cure. 

The prognosis varies considerably with the 
different types of neoplasms. Hypernephromas 
appear to progress slowly at the onset up to a 
certain point, after which the virulence of the 
condition increases and the clinical course is 
rapidly downhill. In our experience the prog- 
nosis for hypernephromas was by no means 
entirely satisfactory, as a large percentage of 
the patients died within two years of operation, 
and death was usually caused by metastases and 
occasionally by local recurrence. The majority 
of recurrences were within two or three years 
after the operation. 

Our experience with the other renal tumors 
has been too limited to wararnt personal conclu- 
sions. However, a review of the literature reveals 
uniformly poor results for squamous and transi- 
tional cell carcinoma of the renal pelvis. The 


outlook in cases of papillary carcinoma 
renal pelvis has improved considerably 
past few years, owing to the adoption of co 
nephroureterectomy, which insures compli 
moval of the kidney, the ureter and a smz. 
don of the adjacent vesical wall. The pro. 
for Wilms tumor is far from satisfactory, c 
the use of preoperative and postoperative ir 
tion. Better results may be hoped for : 
future, due to improvements and refineme 
irradiation and operative technics. 

CONCLUSIONS 

A careful analytic study of 63 renal neop. 
observed in the past twenty years and a r 
of the literature warrant the following cc 
sfons : 

1. Renal neoplasms are more common in 
than in women (5:4). 

2. These neoplasms occur with equal fregi 
in each kidney. 

3. Parenchymal renal neoplasms are obst 
most frequently in the sixth and seventh dec 
of life with the exception of Wilms tumors, v 
are observed in infancy and early childhoo: 

4. The most common initial symptom in 
series was painless hematuria. Next an 
quency were pain and a tumor mass. 

5. The classic symptom triad, which may 
observed at any time during the course of 
disease, is found in the following order of 
quency: (a) pain 94 per cent, (b) hematuri: 
per cent and (r) tumor mass 63 per cent. 

6. This symptom triad is usually reverse: 
children with Wilms tumors and in inopen 
adults, in whom a mass is usually the present 
symptom. 

7. Retrograde pyelographic studies were p 
formed in 56 cases, and a correct preopera: 
diagnosis based on the pyelographic findings J 
made in 42 cases (75 per cent). In our cc 
greater reliance is placed on retrograde 
raphy than on intravenous urography in 
diagnosis of renal neoplasms. 

S. The most common urographic findings < 
sodated with malignant neoplasms in ° 7 ^ 
frequency are (a) compression or one o: 
calices, '(b) elongation of one or more ca.:c< 
(c) distortion or compression of the pd > £ 
displacement of the ureter_ or the pd«s, J 
dilatation of the pelvis and (/) calcification wi- 
the tumor. 

9. In parenchymal neoplasms tne 
tic pyelographic change is compression. c,s— 
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l or obliteration of one or more calices. In 
vie tumors a filling defect of the plevis is the 
st uncommon finding. 

10. In our series of 53 neoplasms treated by 
jhrectomy, there were 4 deaths (7.5 per cent), 
ese deaths occurred after lumbar nephrectomy, 
is low operative mortality compares favorably 
:h that given in reports in the past forty years. 

11. Surgical intervention is justifiable in every 
;e of suspected renal neoplasm, despite the rela- 
ely low survival rate. Early diagnosis and 
eration increase the chance of cure. 

12. The following factors influence the prog- 
sis : (a) nature and duration of the symptoms, 
' ) condition of the patient, (c) type, size and 


mobility of the tumor, (d) tumor thrombi in the 
renal vein and inferior vena cava, (e) meta- 
stases, (/) type of surgical treatment and (g) 
irradiation therapy. 

13. The best results from the standpoint of 
survival following nephrectomy were obtained 
with Grawitz tumors, and the poorest results, 
following operative treatment for pelvic neo- 
plasms. 

14. Our results with Grawitz tumors were 
gratifying when considered from the standpoint 
of a three year cure (11 cases [32 per cent]), 
a five year cure (12 cases [35 per cent]), a ten 
year cure (7 cases [20 per cent]) and a fifteen 
year cure (2 cases [5 per cent]). 


LIGATION OF THE FEMORAL VEIN FOR CHRONIC 
OCCLUSIVE ARTERIAL DISEASE 

A REVIEW OF ONE HUNDRED AND EIGHTEEN LIGATIONS 
S. THOMAS GLASSER, M.D. 

NEW VORK 


In 1941 Lesser and 1 1 reviewed 20 cases in 
which ligation of the femoral vein was employed 
in the treatment of chronic occlusive arterial dis- 
ease of the lower extremities. As suggested in our 
preliminary report, the encouraging results 
demanded further evaluation of this procedure. 
The present report includes 1 IS ligations of 
the femoral vein performed on 110 patients. 
The results are far from spectacular, but the 
value of this procedure as judged from our 
experience definitely places it in the armamen- 
tarium for the treatment of chronic occlusive 
arterial disease, along with the many fairly 
recent procedures that have appeared in the 
literature. When a chronic disease is confronted, 
great dependence is placed on palliative mea- 
sures. Thus, one attempts to alleviate acute 
symptoms and also to prevent complications or 
further spread of the disease. Even when life 
expectancy is definitely short, palliation is at- 
tempted for humane reasons alone. These con- 
siderations are still further emphasized in the 
treatment of patients who in practically every' 
instance are in the older age group and in addi- 
tion have the increased hazards which accom- 
pany systemic degenerative lesions. For aged 
persons with arteriosclerosis with an incom- 
petent peripheral arterial circulation one should 
employ any measure which may prevent the 
dreaded complication of gangrene and subse- 
quent amputation, even though the outlook in 
view of other associated degenerative lesions 
greatly limits life expectancy. Ligation of the 
femoral vein would therefore be indicated when 
lesions on the foot such as ulcer or gangrene 
have not made their appearance but when arterial 
insufficiency is in evidence and the prognosis 
is obvious. Even in those cases* in which gan- 
grene is imminent, ligation of the femoral vein 

From the Department of Surgery, New York Medi- 
cal College, Flower and Fifth Avenue Hospitals and 
Metropolitan Hospital — Dr. Louis Rene Kaufman, 
director. 

1. Glasser, S. T., and Lesser, A. : Femoral Vein 
Ligation for Chronic Occlusive Arterial Disease, Am. 

J. Surg. 52:100, 3941. 


has proved of definite value. Since morbid 
or mortality is not associated with this procedi 
and since it is easily and quickly perfonr 
with the area under local anesthesia, no obj 
tion can be offered to its use. Under the headi 
of “Surgical Procedures of Therapeutic Vain 
Herrmann 2 stated: 

In most patients with obliterative disease of 
arteries of the extremities, the real clinical prcbl 
is whether or not the development of the collate, 
arterial circulation can keep pace with the added c 
man ds for blood which are being made as a resell 
the progressive vascular occlusion. From the the: 
peutic standpoint, therefore, two definite problems are 
first, what can be done to stimulate the develops:; 
of a collateral arterial circulation; and secondly, ah 
can be done to prevent bacteria from attacking i 
poorly nourished tissues of the extremity during t! 
active and progressive stages of the disease. 

The answers to these problems have brougr 
forth a great many surgical palliative procedures, 
among which is included ligation of a maj® 
vein. All of these procedures actually attefflfl 
to bring about the ultimate development of col- 
lateral vessels, since this is the only means lj 
which improvement can occur. As in other 
specialized fields of surgery, with proper indi- 
cations and in selected cases, each procedure b- 
its own merits. This series of ligations of th 

2. Herrmann, L. G. : Passive Vascular Excrci'S 
and Conservative Management of Obliterative ArlO'- 
Diseases of the Extremities, Philadelphia, J. B. Lipr- 
cott Company, 1936, p. 142. 

3. Achmatowicz, L.: Resection of Femoral Art*? 

and Vein as Method of Treatment of Gangrene <■ 
Lower Extremities Caused bv Endarteritis OMitx- ’ 
Polska gaz. lek. 13:424, 1934. Allen. E. V: 
Advances in the Medical Treatment of Peripheral >' 
cular Diseases, J. A. M. A. 113:2375 (Dec. aO) .!'• 
Brooks, B., and Johnson, G. S. : Simultaneous ' c,n J. 
gation: Experimental and Clinical Study of Jberape-y 
Venous Occlusion, Ann. Surg. 100:761, 1934. , T,,-. 

P. A.: Treatment of Spontaneous Gangrene by tJ,, 
PetrofTs Method : Binding Femoral Vein, VcstniK L- 
16:177, 3929. Fraser, N. D. : The Conservative 
ment of Thromboangiitis Obliterans: A Report ot ■ 
Results of Ligation of the Femoral Vein m Six u- 
China M. J. 45:519, 1931. Pemberton. J, dc J-. an " 
Caughan, J. M. : Traumatic Lesions of Arteries : r--_ 
cations for Therapeutic Ligations of Veins, Ann. 
96:1103, 1932. 
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noral vein is, to the best of my knowledge, 

only large series reported in which this 
ecial procedure has been given sufficient clin- 
ll trial. 

What physiologic principles are involved sub- 
quent to ligation of the femoral vein? Ac- 
rding to Macleod, 4 the hydrostatic pressure 
the capillaries is approximately 22 mm. of 
ercury. At the proximal (arteriolar) end 
e pressure is 32 mm. of mercury, while the 
stal (venular) portion has a pressure of 12 
m. However, in chronic occlusive arterial 
sease the capillary pressure is decreased to 
most hydrostatic value. Starting at the heart, 
.e force (pressure) of flow diminishes as the 
nailer vessels are approached, so that in the 
ipillaries the flow is fairly constant under nor- 
al conditions, irrespective of the intermittent 
langes of pressure which correspond to the 
lrdiac systole and diastole. It would be fair 
) assume that with an increase in venous pres- 
ire caused by ligation of a major vein the ten- 
on on the arterial side would increase suffl- 
ently to open up collateral vessels and augment 
le vascular bed in general. This presupposes 
le presence of functioning and available col- 
.teral vessels for this purpose. In addition, 
gation of the femoral vein reduces to some 
egree any element of vasospasm which may 
e present, since some interruption in the sympa- 
letic pathway is incidental to the procedure. 

Oppel 5 in 1913 noted that in cases of arterial 
asufficienty elevation of the limb was asso- 
rted with pallor and ischemic pain while 
.ependency resulted in hyperemia and disappear- 
nce of pain. His explanation was, in effect, that 
a arterial occlusion when gangrene is impending 
he blood pressure is so low that with the leg in 
he horizontal position the hydrostatic pressure is 
ufficient to stop the criculation. In addition, since 
levation of the leg normally decreases the fe- 
noral venous pressure to almost zero, it would 
ie expected that where the arterial flow is poor 
his condition would be exaggerated. Further- 
more, the decrease in venous pressure would 
esult in a taking up by the veins of collateral 
arterial blood, which would further embarrass 
nore distal regions of the limb. However, with 
he limb in the dependent position, the arteries 
dilate by virtue of the weight of the blood 
'Column, and the venous pressure increases. 

' -4. Macleod, J. J. R. : Physiology in Modern Medi- 

cine, St. Louis, C. V. Mosby Company, 193S, p. 376- 
577. 

5. Oppel, cited by Brooks, B.: Surgical Applica- 
tions of Therapeutic Venous Obstruction, Arch. Surg. 
T9: 1 (July) 1929. 


Following this line of reasoning, Oppel 6 fa- 
vored ligation of the femoral vein. He stated: 
“Ligation of the vein is beneficial not because 
the outflow is reduced, but because reduction 
in the outflow favorably influences the arterial 
circulation.” He predicted beneficial effects 
from ligation of the femoral vein for threatened 
senile gangrene, reasoning that an equalization 
between the arterial and the venous system of 
the extremity could be obtained by this method, 
whereby a slowed venous return allowed for 
better utilization by the arterial portion of the 
circulation. Oppel was the first to demon- 
strate experimentally that after ligation of a 
large artery ligation of its accompanying vein 
increased the pressure in the artery, and in 1913 
he performed the first therapeutic ligation of 
the femoral vein. The large number of gunshot 
injuries to major blood vessels in World War I 
gave further impetus to interest in this pro- 
cedure. The statistical work of Makins 7 on 
experiences with gunshot wounds in the war made 
acceptable the principle of elective ligation of 
satellite veins at the time of ligation of a main 
artery', which caused a definite reduction in the 
incidence of gangrene of the extremities. 

In an experimental study on rabbits, Brooks 
and Martin 8 found that occlusion of the com- 
mon and external iliac arteries was followed 
by' gangrene in 15 of 21 animals; the same 
arterial ligation coupled with ligation of the 
common iliac vein caused gangrene in only 6 
of 18 animals. In further experimental studies, 
Holman 5 elaborated the principle that ligation 
of the femoral vein proximal to the site of ar- 
terial ligation caused an increase in intra-arterial 
pressure, which was greater than that obtained 
when ligation of the femoral vein was done at 
the level of or distal to the site of arterial occlu- 
sion. In 1927 Pearse 10 offered the following 
experimental observations on cats to explain the 
lessened incidence of gangrene following ligation 
of both the artery and the vein: (a) ligation 
of the artery alone caused an immediate increase 

6. Oppel, A.: Ueber die gestaltliche Anpassung der 
Blutgefasse unter Berucksichtigung der funktionellen 
Transplantation, Leipzig, H. Engelmann, 1910. 

7. Makins, G. H. : On Gunshot Injuries to the 
Blood Vessels, Founded on Experience Gained in 
France During the Great War, Bristol, J. Wright & 
Sons, 1919, p. 231. 

8. Brooks, B., and Martin, K. A. : Simultaneous 
Ligation of Vein and Arterv : An Experimental Studv, 

J. A. M. A. S0:167S (June' 9) 1923. 

9. Holman. E. : Surgery' of Large Arteries with 
Report of Ligation of Innominate Artery, for Varicose 
Aneurism of Subclavian Vessels, Ann. Surg. 83:173, 
1927. 

10. Pearse, H. E., Jr.: A Xew Explanation of Im- 
proved Results Following Ligation of Both Artery and 
Vein, Ann. Surg. S6:S50, 1927. 
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of intra-arterial pressure; (b) ligation of both 
the artery and the vein caused still greater in- 
crease in the immediate arterial pressure; (c) 
the arterial pressures gradually returned to nor- 
mal at the end of three weeks ; (d) arteriograms 
taken at the end of three weeks showed a greatly 
increased arterial bed, greater when both the 
artery and the vein were ligated and when the 
venous ligation was done proximal to the site 
of arterial ligation (Holman’s principle). 

Theis, 11 in an early clinical trial of the method, 
expressed the opinion that concomitant ligation 
of the vein was valuable for only a temporary 
period in acute arterial obstruction and had no 
appreciable effect on chrome arterial diseases 
in which the gradual progress of the condition 
had given the collateral bed an opportunity to 
develop. Van Gorder 12 used ligation of the 
femoral vein in a small number of cases of 
thromboangiitis obliterans and obtained imme- 
diate relief of pain and cessation of spread of 
gangrene in 3 of 5 cases, with complete failure 
in 1 case. The benefits derived from ligation 
of the vein were attributed to the resulting in- 
crease in venous pressure, in residual arterial 
pressure and in the peripheral arterial circula- 
tory bed. He stated the belief that periarterial 
sympathectomy performed at the time of liga- 
tion had no material effect on the result. At 
about the same time Brooke 13 in England per- 
formed ligation of the femoral vein combined 
with periarterial sympathectomy for diabetic 
gangrene of the extremities. He was enthu- 
siastic about the results obtained, noting im- 
proved pulsation of vessels, localization and 
demarcation of the gangrenous process, cessation 
of spread, relief of pain and an opportunity to 
amputate at a lower site when amputation be- 
came necessary. 

Spurred 14 ligated the artery and vein in the 
extremities of cats and then made arteriograms 
to show the opening up of numerous fine col- 
lateral vessels, which were most distinct two to 
three weeks after ligation. In similar experi- 
ments conducted on frogs, he observed under 
direct visualization the immediate opening up 


of numerous previously inactive smal 
vessels. 

Lewis and Grant 35 and Collens 
lensky 1C stated the opinion that the 
effects of venous obstruction on the a 
culation are due to the hyperemia \vh 
on release of a venous obstruction, 
writers give this as an argument agair 
of the femoral vein, even though d 
creases in pulse volume have been 
experimentally and clinically on the r 
of a cuff. 

In discussing reactive hyperemia. ) 
noted that this can also be obtained b 
paratus of Collens and Wilensky w 
duces intermittent venous compres: 
arteriosclerosis, a low hydrostatic pi 
nearly always present, a Condition w 
be corrected by venous hyperemia, wh 
the filtration pressure so that fluids { 
the capillaries to the tissues. In norn 
increased venous pressure increases 
of lymph. He stated : 

The final effect of increased venous pres 
therapeutic (subdiastolic) level, is to lower o: 
sion in the tissues, and thereby create an ox; 
a want which must be satisfied, upon rel< 
cuff, by a reactive hyperemia. Venous pr 
addition to doing what arterial stoppage doc. 
creating in the tissues an oxygen want, raises 
sure in the capillaries while the venous by; 
going on and so confers whatever benefits m 
ceived from that act. 


Leriche 38 elaborated the theory that 
of the femoral vein merely caused in eff< 
could be accomplished as well by per 
sympathectomy. Studying the mccbar 
action of venous ligation in dogs, he foi 
increase in arterial pressure after Jigatio 
transient, gradually returning to norm; 
some minutes, that is, after the venous cc 
circulation had been reestablished. He r< 
that immediately after ligation there oi 
an arteriolarcapillarv stasis, then a per 
vasoconstriction, with an increase of per 
arterial pressure, and when the vein was 
a sharp fall in pressure, due to active vase 
tion. Section of the lumbar ganglions d 
alter this phenomenon; furthermore, ligal 


11. Theis, F. V.: Ligation of Artery and Concomitant 
Vein in Operations on Large Blood Vessels, Arch. 
Surg. 17:244 (Aug.) 1928. 

12. Van Gorder, G. W.: High Vein Ligation in 
Thromboangiitis Obliterans: Report of Nine Cases, Ann. 
Surg. 90:8S, 1929. 

13. Brooke, R. : Peri-Arterial Sympathectomy with 
Ligature of the Femoral Vein in Treatment of Diabetic 
Gangrene, Brit. J. Surg. 15:286, 1927. 

14. Spun-ell, \V. R. : Experimental Study of Cir- 
culatory Changes Following Ligation of Main Artery 
and Vein to Hind Limb, Guy's Hosp. Rep. 80:20, 1930. 


15. Lewis, T., and Grant, R. : Reactive Hjl" 
in Man, Heart 12:73, 1925. 

16. Collens, V. S„ and Wilensky, X. D.: I 
of Intermittent Venous Compression in the Tn 
of Peripheral Vascular Disease, Am. Heart J. 
1936. 

17. Homans, Circulator y Diseases ot ti 

tremities. Xew York, The Macmillan Company 
pp. 12-15. , . 

18. Leriche, R-, and Fontaine, R.: 

•\ction of Venous Ligation in Arterial O.mt' 
Lvon chir. 27:602. 1939. 
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vein in one extremity caused the same reac- 
■ in the other. He found that the desired 
> apeutic vasodilatation was accomplished in 
:een minutes to one hour, that is, as soon as 
i arterial pressure was stabilized. 

Pearse 19 studied a group of 20 cases of 
teriosclerosis and diabetic gangrene in which 
performed ligation of the femoral vein and 
•ted the effect of this procedure on ( a ) the 
aount of pain, ( b ) the course of the gangrene, 
) the pulsation of the vessel and (d) the 
istural changes in color. He found that in 
i per cent of the cases there was definite im- 
ovement and in 40 per cent amputation was 
■eded in one year after ligation. He concluded 
at ligation of the femoral vein is indicated in 
ose borderline cases in which there is evidence 
severe but not hopeless arterial damage and 
:clusion and clinical evidence of impending 
mgrene. McWhorter 90 ligated both the 
moral artery and the femoral vein in a small 
*oup of cases of thromboangiitis obliterans and 
ated the belief that the results were beneficial. 
Silbert 91 performed ligation of the femoral 
fin in 16 cases, 8 of which were instances of 
iromboangiitis obliterans and 8 of arteioscler- 
fis. Twenty-four hours after operation, he noted 
rise in temperature of the limb, a subjective 
:eling of warmth in the limb, frequently a 
ramatic relief of pain and slight swelling of 
le leg with some distention of the superficial 
eins. He concluded that ligation of the femoral 
ein had a definite, though limited value in the 
reatment of chronic occlusive arterial diseases. 

Wilson 99 in England repeated some of the 
.xperiments on animals that had previously 
een performed dealing with venous ligation in 
ases of arterial occlusion and disagreed with the 
mpressions derived by other investigators. His 
onclusions were as follows : 1. A rise in the 

.rterial and the venous pressure may occur, but 
.he arterial pressure lasts only twelve hours. 
’. The rise in arterial pressure does not depend 
bn the effects of sympathetic innervation or 
•elease. (This disputes the theory of Leriche.) 
3. The procedure did not affect the incidence of 
jangrene in his series of cases. 4. There may 

19. Pearse, H. E., Jr.: Use of Vein Ligation in 
Treatment of Arteriosclerotic and Diabetic Gangrene, 
•J. A. M. A. 9S:S66 (March 12) 1932. 

20. McWhorter, G. L.: Ligation of Both Femoral 
Artery and Vein in Thromboangiitis Obliterans, S. Clin. 
'North America 10:283, 1930. 

21. Silbert, S.: Value of Femoral Vein Ligation in 
Chronic Arterial Obstruction, in Contributions to the 

' Medical Sciences in Honor of Dr. Emanuel Libman, 
New York, International Press, 1932, vol. 3, p. 1079. 

22. Wilson, W. C. : Occlusion of Main Artery and 
'•Main Vein of a Limb, Brit. J. Surg. 20:393, 1933. 


occur a richer collateral bed as a result of liga- 
tion, but it has no bearing on the nutrition of 
tissues or on the process of gangrene. 5. Liga- 
-tion of the femoral vein may produce the dan- 
gerous effects of chronic venous stasis. 6. If the 
principle of venous ligation is to be practiced at 
all, temporary occlusion would be preferable. 

Brooks, Johnson and Kirtley 99 sought to de- 
termine by experimental means the exact condi- 
tions constituting indications for ligation of the 
femoral vein following arterial obstruction. They 
repeated the work of Brooks and Martin 5 on 
rabbits, with the following results: In 100 ex- 
periments the arteries alone were ligated, with 
mass necrosis of the extremity resulting in 46 
animals; in 100 experiments in which concomi- 
tant ligation of the vein was done with ligation 
of the artery, necrosis occurred in only 4 rabbits. 
However, when the arteries were injected with 
a radiopaque substance, there was not the same 
degree of arterial obstruction in any 2 rabbits. 
It was therefore difficult to evaluate by arterio- 
graphic evidence the changes occurring after 
ligation. They concluded that ligation of the 
vein had an extremely favorable influence on 
the incidence of gangrene but that the proof 
must rest essentially on clinical evidence. 

Ligation of the femoral vein proximal to the 
saphenofemoral junction causes temporary 
edema. A small degree of this swelling may be 
due partly to reflex vasospasm and when recog- 
nized may be amenable to lumbar ganglion block 
with procaine hydrochloride. In my experience, 
ligation immediately distal to the junction of the 
vena profunda with the superficial femoral vein 
is free from subsequent edema. However, the 
degTee of residual edema may be dependent on 
the presence or absence of venous thrombosis, 
which may have been present before the venous 
ligation or may have occurred afterward. Edema 
is also dependent on the number of functioning 
collateral vessels as noticed after ligation of the 
inferior vena cava, which in most instances is 
attended by less edema than when the common 
femoral vein is interrupted. The reason for this 
is evident in a review of the anatomy of the 
collateral veins in this region. Disagreement on 
this point by some can be traced to varied levels 
employed in ligation of the femoral vein. Sil- 
bert, 91 who practiced ligation of the common 
femoral vein, noted swelling on the day following 
operation. It was moderate and tended to 

23. Brooks, B.; Johnson, G. S-, and Kirtley, J. A., 
Jr.: Simultaneous Ligation: Experimental Study of 
Effect of Ligation of Concomitant Vein on Incidence 
of Gangrene Following Arterial Obstruction. Surg., 
Gynec. & Obst. 59:496, 1934. 
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diminish. He stated that "some increase in the 
size of the leg occasionally persists, but has never 
been more than a few centimeters and has 
caused no discomfort or complaints.” Homans 14 
apth- summarized the resulting edema as follows : 


leave a column of blood with a slug™- 1 - 
lation. With only a few small tribi 
ascending clot might easily break off ; 
level, where the caliber of the femo 
increased. 


It should be recognized that whereas division of the 
superficial femoral vein for thrombosis confined to some 
group of deep veins below the knee is attended by little 
or no edema and cyanosis, the situation when the whole 
femoral system is occupied is very different; collateral 
pathways are perhaps involved, and division may cause 
serious edema. 

Alien, Linton and Donaldson, 23 although they 
agreed that ligation of the femoral vein is a 
simple and effective procedure, stated that edema 
is the most common and most serious postopera- 
tive complication bnt may usually be controlled 
by the application of a woven bandage. Early 
swelling is more frequent after ligation of the 
common femoral vein, but late edema occurs 
with equal frequency after either superficial or 
common femoral interruption. In Veal's cases, 
following amputation edema of the stump oc- 
curred only occasionally. He explained this 
complication as probably due to thrombosis in 
the profunda vein. However, even in these 
instances the edema subsided within ten days. 

The experience with this series that there has 
been complete absence of pulmonary complica- 
tions following ligation of the femoral vein, 
especially when amputation was performed sub- 
sequently, has been corroborated by Veal. He 
noted that pulmonary embolism has always been 
a common and dreaded complication following 
amputations on the thigh. By performing a 
prophylactic ligation of the femoral vein at the 
time of amputation, Veal has reduced this com- 
plication to almost zero. Of 275 cases of ampu- 
tation without tlie benefit of ligation of the 
femoral vein, death due to pulmonary complica- 
tions occurred in 14.9 per cent, while in 80 
cases of amputation with ligation there was only 
1 pulmonary complication. This low incidence 
is explained by the fact that the femoral vein 
below the vena profunda commonly receives only 
a few small branches, so that a low ligation would 


Relief of pain following ligation of i 
vein in the majority of the cases was 
in our preliminary report. Relief of 
result not only of increased collateral 
with its attendant increased oxygi 
tissues. Division of the femoral vein r 
sarily include partial interruption of s 
pathways. This is also a probable 
relief of pain. In addition, there 
another factor, as yet not understo 1 
plained as has been illustrated in cases 
boangiitis obliterans in which there 
of pain following ligation of the saphe 
This observation was made in 4 re 
and also in 1 case of arteriosclerosis 
In view of these findings, it might be 
to see whether ligation of any isolated 1 
not give identical results. 

My technic for performing ligatic 
femoral vein consists of interruptio 
superficial femoral vein immediately di 
junction with the vena profunda. Tin 
4 inches (10 cm.) in length, is placed 
course of the femoral artery starting at 
ligament. Transfixion of the cut en 
vein is a safeguard against siippini 
ligature. 

ANALYSIS OF CASES 

As might be expected, the condition 
the patients without exception was coi 
by systemic degenerative disease. This 
includes 110 patients subjected to US 
of the femoral vein — bilateral for 8 
Lesions on the feet or toes, such as ul 
grene or cellulitis, were present in 88 
cent) of the patients, outlined in table 
principal diagnoses made on the patient: 
sion to the hospital under the heading o: 
era! vascular disease were arteriosclero 

Table 1. — Incidence of Lesions on the i 


04 Homans, J.: Exploration and Division of the 
Femoral and Iliac Veins in the Treatment of Throm- 
bophlebitis of the Leg, New England J. Ved. 221:1/9, 
1941. 

25. Allen, A. W.; Linton, R. R-, and Donaldson, 
G. A.*: Thrombosis and Embolism: Review of Two 
Hundred and Two Patients Treated by Femoral Vein 
Interruption, Ann. Stirg. 118:728, 194 o. 

26. Veal, J. R. : The Prevention of Pulmonary Com- 
plications Following Thigh Amputation by High Liga- 
tion of Femoral Vein, J. -A M- A 121: -46 (Jan. 2o) 
1943 ; High Ligation of the Femora! V ein in Amputa- 
tions of Lower Extremities, ibid. 114:1616 (April _/} 
1940. 


Ulcers 

on 

Toes 


Moist 
Ccllu- Gsnsrc 
litis of Tot 


Diabetes ssith arteriosclerosis. I" 

Arteriosclerosis obliterans S 

Tbrombonnslitis obliterans... 1 


plicated by diabetes (60 cases), arterios 
obliterans (44 cases) and thromboangnt 
terans (6 cases). The associated discs 
served on the patients' admission are h 
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e 2. The sex incidence was 43 women and 
lien. Of these, 60 were diabetic — 33 women 
27 men. The age incidence showed the 
;est number of persons to be in the sixth 
ade — the youngest was 33 and the oldest 92 
rs (table 3). In addition to the operative 
cedures outlined in table 4, 30 amputations 
the thigh were performed subsequent to 
ition of the femoral vein. The lapse of time 
ir the latter operation was one to two hundred 
1 twenty days. Ten patients in this series 


Table 2. — Associated Diseases Observed on 
Hospitalisation 



No. of 
Cases 

27o. of 
Cases 

imonary tuberctilosi 

?. 2 

Cardiac decompensation 

s 

ricular fibrillation . . 

. 6 

Iliofemoral thrombophlebitis 

4 

iphysema.., 

. 10 

Lymphogranuloma venereum 

1 


. 6 


9 

ronary thrombosis. 

. 11 

Asthma 

5 

turisy 

. 2 

Cirrhosis of liver 

s 

pbilis 

9 

Carcinoma of rectum 

1 


lble 3. — Peripheral Vascular Diseases According to 
Age Distribution 


Age Groups 

30-39 4049 50-39 6009 7079 SOS9 9099 


abetes with aretcrio- 

=clerosis 1 2 14 2S 13 2 0 

rteriosclerosis oblit- 
erans 0 1 9 14 16 4 1 

aromboangiitis oblit- 
erans 2 12 10 0 0 


Table 4. — Additional Operatize Procedures 


X o. of 
Cases 


reputation of toe 15 

icision and drainage 11 

: criarterial sympathectomy 45 


, igation of femoral artery. 
’ -umbar ganglionectoray ... 
lescctlon of femoral artery. 


-•'curectomy for pain 5 

decision of infected callus 4 

•arteriography 24 


: vere admitted with a previous amputation on the 
high. Pain as a prominent symptom on admis- 
sion was noted in 61 patients. Relief for SO 
"(SI. 9 per cent) resulted following ligation of the 
femoral vein. The mortality in the hospital was 
in no instance associated with ligation of the 
.vein. An analysis of the 20 deaths in this series 
(table 5) are attributed to intercurrent diseases. 
■ An attempt at follow-up examinations in this 
series was successful for 75 of the 90 patients 
.who were discharged from the hospital — 15 


could not be traced. As analyzed in table 6, 
the end results are divided according to the age 
group and the interval following ligation of the 
femoral vein. 


Table 5. — Analysis of Twenty Deaths Occurring in 
the Hospital 



Postopera- 


Age 

tive Days 

Cause of Death 

60 

60 

Pneumonia and nephrosis 

75 

46 

Uremia 

63 

60 

Coronary thrombosis 

63 

3 

Coronary thrombosis 

67 

5 

Coronary thrombosis 

79 

41 

Cardiac decompensation 

72 

i 

Sepsis— refused operation 

76 

5S 

Cerebral embolism 

'56 

30 

Pneumonia — tuberculosis 

61 

12 

Cerebral thrombosis 

S 2 

15 

Cerebral thrombosis 

65 

2S 

Coronary thrombosis 

50 

5 

Cerebral thrombosis 

70 

46 

Sepsis — refused amputation 

76 

£6 

Sepsis— refused amputation 

51 

5 

Uremia 

74 

30 

Sepsis— refused amputation 

57 

65 

Sepsis— refused amputation 

62 

13 

Cardiac decompensation 

74 

12 

Cardiac decompensation 


Table 6. — Data on Follow-Up Examinations in 
Seventy-Five Cases 


Postoperative 


Age Interval in Xo. of 
Group Tears Cases Result 


30 to 39 

5 

1 

AliTe and well 


3 

1 

Alive and well 


o 

1 

Amputation— thromboangiitis oblit- 
erans 

40 to 49 

4 

1 

Alive and well 


4 

I 

Alive and well 


4 

1 

Alive and well 


2 

1 

Alive and well 

50 to 59 

5 

9 

Amputation for 2: 7 alive and well 


4 

3 

Amputation for 1; 2 alive and well 


3 

1 

Amputation 


2 

5 

Died of "heart disease" 


1 

1 

Died of sepsis — amputation refused 

60 to 69 

5 

4 

Amputation for 2 


4 

o 

Alive and well 


3 

S 

Amputation for 3 



S 

4 died — “heart disease"; 4 had sepsis 
and gangrene 


1 

6 

5 died — “heart disease”; 1 had sepsis 
and gangrene 

70 to 79 

4 

4 

Amputation for 1 


3 

o 

Amputation for 1 



4 

4 died— “senility”; i had sepsis and 
gangrene 


1 

4 

2 died — “senility”; 2 had sepsis and 
gangrene 

60 to S3 

n 

o 

1 alive and well; 3 died — “senility" 


1 

1 

Died — sepsis and gangrene 


34 

o 

2 died after amputation 

92 

14 

3 

Died— “senility" 


COMMENT 

In accordance with physiologic principles and 
clinical experience, ligation of the femora! vein is 
a valuable procedure in selected cases, as discussed 
in the previous review of the literature and the 
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ligatures done in the Flower and Fifth Avenue 
Hospitals and the Metropolitan Hospital. In 
order to determine indications for the pro- 
cedure and a proper selection of cases, ligation 
of the femoral vein was performed on all 
patients with chronic obstructive arterial dis- 
ease who consented to the operation. As a 
result, the series included patients whose condi- 
tion was unfavorable or “hopeless” in view of 
such complications as spreading gangrene and 
sepsis. However, ligation of the femoral vein 
was of definite value in the prevention of gangrene 
and the alleviation of pain. Increased collateral 
circulation was evidenced by increased bleeding 
which was noted at amputation following liga- 
tion of the femoral vein and also by means of 
arteriographj'. In 6 of the patients, the pulses 
became palpable postoperatively. The absence 
of pulmonary embolism as a complication follow- 
ing amputation has also been noted. Ligation 
distal to the entrance of the profunda vein is 
probably the reason why edema was absent in 
these patients. Thrombosis has never been 
noticed in the femoral vein proximal to the site 
of ligation because large tributaries in this region 
associated with a swift stream of venous blood 
obviate this complication. Final follow-up exam- 
inations of those patients who were found alive 
(38.6 per cent, or 29 patients) showed that of 
these 17 required amputation. In this group, 
14 had been admitted to the hospital with gan- 


grene or ulcers on the toes, while of tl 
remained alive and well 8 had been h 
with these same lesions. In other ■ 
of the 110 patients were admitted w 
lesions on the toes ; this showed that tl 
number of patients were treated after 
in which ligation of the femoral vein 
considered prophylactic. However, 
cent of the entire series were alive af 
of the final follow-up examination. It 
reasonable to expect that had ligatii 
femoral vein been performed as a pr 
measure only, the statistical figures w 
been more impressive. Since no mo 
mortality is associated with the pro 
ligation of the femoral vein this operati 
be employed more commonly in selec 
as suggested previously. 

SUMMARY 

Ligation of the femoral vein is defini 
cated for prophylaxis in chronic o' 
arterial disease — before such lesions as : 
ulceration and infection present themse 

Ligation of the femoral vein is not ; 
with morbidity or mortality. 

Relief of pain was obtained in the m; 
the cases. 

The prevention of subsequent pulmoi 
holism following amputation is definite 
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TESTICULAR TUMORS 


MAJOR VINCENT VERMOOTEN 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


During the past two years, 62 soldiers with 
sticular tumors were admitted to the Brooke 
eneral Hospital for treatment. A statistical 
lalysis of this rather large series of tumors has 
ien made, the results of which stress the need 
>r careful and routine examination of the scro- 
.1 contents. The difficulty' of differentiating by 
inical examination alone between a benign and 
malignant growth involving the testis is also 
nphasized. 

INCIDENCE 

•In civilian practice testicular tumors are en- 
luntered rather infrequently. Hinman and 
mith 1 stated that they are rare and comprise 
hly about 0.57 per cent of all malignant tumors, 
■hile Dean 2 claimed that they f “constitute 2.09 
er cent of all malignant tumors in the male.” In 
antrast, it was found that “testicular tumors 
instituted 7.2 per cent of all malignant neo- 
lasms occurring in white enlisted personnel of 
le United States Army' for the calendar year 
941.” 3 This difference is great, even when one 
ikes into consideration the age of the army 
ersonnel. There seem to be several factors 
ssociated with the routine of army life which 
iay r contribute to this marked difference in in- 
idence. 

In analyzing the case histories of the 62 pa- 
ients with tumors of the testis in this series 
found that 10 of the tumors were accidentally 
liscovered by soldiers while they were soaping 
hemselves in a shower bath. Hikes, calisthenics, 
larticipation in events on obstacle courses and 
ither military' training drew the attention of 11 
ither soldiers to the presence of large, swollen 
>r painful testes, which later proved to be due to 
umors. Fourteen of the 62 tumors were discov- 
ered incidentally by medical officers while they 
vere doing routine physical examination. On 

From the Urological Section of the Surgical Ser- 
vice, Brooke General Hospital, Fort Sam Houston, 
Texas. 

1. Hinman, F., and Smith, D. R. : Tumors of 
Testis, J. Med. 22:393 (Nov.) 1941. 

2. Dean, A. L„ quoted by Lowslev, O. S„ and 
fCirwin, T. J. : Clinical Urology, Baltimore, Williams 
X: Wilkins Company, 1944. 

3. Testicular Tumors. News and Comment. Bull. 
L\ S. Army M. Dept., April 1944, no. 75, p. 34. 


the other hand, only 9 were discovered as the 
direct result of trauma. In some instances, the 
soldier knew that his testis was large, hard or 
heavy, but, as it had not bothered him, caused 
him any pain or in any other way interfered with 
his duties, he had not reported the fact. Thus, 
were it not for the routine physical examinations 
and the routine of army life, the early treatment 
of 35 of these 62 tumors, excluding the 9 associ- 
ated with direct trauma, might have been con- 
siderably delayed (chart 1). 

DISCOVERED BY PATIENT 
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Chart 1. — Chart to illustrate how the testicular tu- 
mors were discovered. 


TRAUMA 

These observations also draw attention to the 
relationship of trauma to tumor. For only 16 
tumors was there a history of either recent or 
remote trauma, while for 46 no such history 
could be elicited. Fourteen tumors were found 
on routine examination by a medical officer. 10 
were discovered by the soldier while taking a 
shower and 1 1 were noticed after the hard physi- 
cal effort of outdoor army life caused symptoms 
such as pain or swelling. Thus in this series 35 
of the 62 tumors were present and unknown to 
the soldier. It would be reasonable, therefore. 
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to assume that the 9 tumors associated with 
direct recent trauma must have been present at 
the time of injury and that the injury, like the 
shower bath, merely directed the patient’s at- 
tention to his scrotal mass. Except for that, 
there is no possible direct etiologic relationship 
between the trauma and the tumor. 

Some authors have expressed the opinion that 
frequency repeated trauma to an undescended 
testis accounts for the greater incidence of tu- 
mors in undescended than in normally descended 
testes. However, in 1 of my patients an embryo- 
nal carcinoma developed in an intra-abdominal 
testis; in another, a man of 39, a similar tumor 
developed in a scrotal testis which had not de- 
scended until the age of 10 years, when spon- 
taneous descent occurred, while in a third a 
malignant teratoma developed in a testis for 
which an orchidopexj’ had been successfully done 
thirteen years previously. The greater frequency 
of tumors in undescended testes would, there- 
fore, seem to be not so much the result of trauma 
but associated with some congenital malforma- 
tion, which in itself may play a part in the lack 
of normal descent 

This is further emphasized by Hamilton and 
Gilbert, 4 who pointed out not only the greatly 
increased incidence of tumors in undescended 
testes but the still far greater incidence of tumors 
occurring in abdominal testes, in which the factor 
of trauma can be entirely excluded. 

DIAGNOSIS 


BENIGN LESIONS 

Of the 62 lesions which were clinic 
nosed as testicular tumors, 11 prov 
benign. One of these was an adult 
being a cystic structure and containing 
striped muscle and glandular elements 

Case 1. — The patient gave a history of 
twelve years previously, followed by scrot; 
ment, for which an operation for hydrocele 
a year later. Five months before his admis 
hospital, he was again struck on the same 1 
subsequent swelling, for which, three month 
was admitted to the hospital. At this time, ; 
of recurrent hydrocele was made, aspiration 
and the soldier returned to duty. As a resi 
sistent increase in the size of the testis, he 
hospitalized two months iater. The testis h; 
increased to ten times the size of the normal 
structure felt cystic but could not be seen 
illumination. The spermatic cord was thic 
not nodular. Despite the absence of metast; 
negative reaction to the Friedman test, oi 
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The difficult}' of diagnosis, which was pointed 
out so well by Gilbert 5 in 1942, is also illustrated 
in this series of tumors (diart 2). Of the 62 
tumors, 1 was originally diagnosed as a vari- 
cocele, 1 as an enlarged testis, 6 as hydroceles 
and 5 as traumatic orchitis ; but the largest num- 
ber, 14, were incorrectly diagnosed as epididy- 
mitis, orchitis or epididj'mo-orchitis. Either be- 
cause of the chronicity of the disease or because 
of lack of fever, pain, redness and other symp- 
toms of an acute lesion, many were qualified as 
tuberculous. Despite these incorrect initial diag- 
noses, all of the patients with 1 exception were 
operated on within four months from the time the 
lesion was first seen by a medical officer. Forty- 
two, or 82.3 per cent, of the patients with malig- 
nant tumors were operated on before the end of 
the second month after they first sought medical 
advice. 


. Hamilton, J. B., and Gilbert, J. B. : Studies m 
gnant Tumors of Testis : Bilateral Testicular Can- 
Cancer Research 2:125 (Feb.) 1942. 

. Gilbert. T- B. : Pitfalls in Diagnosis of Testis 
ors, M. Times, New York 70:85 (March) 1942. 


EPCH SYMBOL REPRESENTS 1 PATIENT 

Chart 2.— Chart giving original diagnoses, 
trate the difficulty in making an accurate < 
when the patient first complains of symptom; 
symbol represents a patient. 


was performed in October 1943. A prophylacti 
of deep roentgen therapy was given, and the 
was returned to duty. 

A second benign tumor was found on 
to be a cavernous hemangioma of the tt 

Case 2 . — A 20 year old soldier gave the K 
iistorv : In 1938 he had pain in the right tc? 
owed by swelling for two to three hours. 

:e had a similar attack of pain, but this_ tim 
vas no appreciable change in the size o: t .e 
3 n Dec. 8, 1943, he was awakened at 3 a. n 
everc pain, for which he was admitted to the 
luring the next forty-eight hours he tad tei< 
he scrotal content increased to the size oi . 
range. He was given sulfathiazolc, and an i 
ras applied to the scrotum. His condition -'u- 
cute epididymitis. The swelling gradu3 1 / -- 
nd a month later he was discharged to 
,-as no history of injury and no evidence^ . > 
hca. Alter doing duty for two v.'cct-; 
ick call, because his testis was hard an. 
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otliered” him. On examination, the right testis was 
und to be barely twice normal size (as compared 
ith the left), but it seemed to be almost entirely 
placed by a hard, smooth, heavy organ. It was not 
issible to feel the epididymis separate from the testis, 
o clinical evidence of hydrocele was present. The 
■rd was normal. The patient was admitted to the 
ispital with a clinical diagnosis of tumor of the testis, 
his diagnosis was concurred in, and orchiectomy 
as performed. On section, a cavernous hemangioma 
as found within the tunica albuginea, which replaced 
iout one third of the testis. 

Case 3. — A 22 year old soldier was admitted to the 
aspital three months after he discovered, while taking 
shower, that his left testis was large. He had had 
) injury, but owing to the progressive increase in the 
ze of the testis and the onset of pain he eventually 
night medical aid. On examination, the left testis 
as observed to be three to four times the size of the 
ght; it gave a sensation of weight but was smooth 
id well shaped and felt like a soft hydrocele. How- 
ler, because it was not translucent and because the 
lididymis could be felt, a diagnosis of hydrocele could 
at be made; consequently, exploratory operation for 
imor was advised. At operation, the testis was seen 
> be about four times normal size and extremely soft 
nd mushy, as though the entire testicular substance 
ere necrotic and liquefying. Without opening the 
mica albuginea, orchiectomy was performed, and later, 
n section, the testis was found to have undergone 
coagulative necrosis.” Another testis which was simi- 
irly removed contained a small interstitial cell tumor. 

Among the other benign tumors operated on 
.•as a dermoid cyst which was found within the 
unica albuginea of the testis. None of the 
enign tumors could be differentiated on clinical 
.ndings alone from malignant growths ; conse- 
uently I feel that it is extremely unwise for a 
physician to give high voltage roentgen or ra- 
ium therapy to a patient because he thinks he 
an by clinical examination alone make a correct 
.iagnosis. 

MALIGNANT TUMORS (CLINICALLY OBSCURE) 

In 1 of the patients with clinically obscure 
nalignant testicular tumor the primary lesion 
vas not found until autopsy, despite previous 
areful examination of the scrotal contents. 

Case 4. — The patient was admitted to the hospital 
• ith a large "retroperitoneal sarcoma,” which grew 
Dcally in size and eventually killed the patient without 
ny metastatic spread. He had had epididymitis six 
lonths before admission, and during his stay in the 
ospital the old healed epididymal lesion was recog- 
ized, but the testes were normal in size and consis- 
tence. At autopsy a malignant teratoma, measuring 
.3 cm. in diameter, was found within the left testis. 

Case 5. — Another patient was admitted to the hos- 
pital with pulmonary metastasis, which appeared to be 
ithcr testicular or renal in origin. Pvelograms were 
. lormal, and the testes were thought to be normal when 
palpated, even with the knowledge that one or the 
ithcr must contain a malignant growth. On the basis 
if a history of traumatic orchitis on the right side 
' wo months previously, an orchiectomy was performed 
in that side. On section, a tumor less than 1 cm. 


in its greatest diameter was found within the testis. 
Microscopically, this was seen to be a malignant 
teratoma. 

In addition to these patients, 5 others were 
admitted to the hospital because of the finding 
of metastasis, which later led to the discovert- of 
the primary testicular lesion. 

METASTASIS 

In this series, only 15 of 51 malignant tumors 
showed evidence of metastasis when the patient 
was first admitted to the hospital, and 2 of these 
15 showed no clinical evidence of the primary- 
lesion. This incidence of only 30 per cent of 
tumors with clinical evidence of metastasis at the 
time of hospitalization is in sharp contrast to 
that in Hinman’s c series of 80 tumors in which 
41 showed evidence of metastasis. Unquestion- 
ably', several other tumors must have undergone 
metastasis which was not clinically demonstrable 
at the time of admission, for in at least 3 patients 
recognizable metastasis developed while the pa- 
tients were receiving treatment. This lowered 
incidence must, in great part, be due to the fact 
that soldiers have easy access to medical advice 
and to frequent routine physical examinations. 

TREATMENT 

After a careful history concerning the nature 
and development of the scrotal lesion has been 
obtained, a careful physical examination done 
and a diagnosis of malignant tumor of the testis 
arrived at, orchiectomy or, in occasional ques- 
tionable cases, an exploratory operation should be 
performed without further delay and without 
preliminary' roentgen or radium therapy. This 
should be done principally to establish a correct 
and accurate diagnosis, for in my experience it 
has not been possible in several instances to estab- 
lish the correct diagnosis in any other way. 
Without primary operation several of the pa- 
tients with benign lesions might have been 
treated as though they had cancer. 

I consider effective and efficient irradiation a 
serious matter, for it must do a certain amount of 
permanent injury or damage to normal tissues. 
Furthermore, orchiectomy should be done as a 
radical and not as a minor scrotal procedure. 

A. Technic oj Radical Orchiectomy . — The in- 
cision extends from the level of the external in- 
guinal ring to above the internal ring. The 
aponeurosis of the external oblique muscle is 
split from the external ring upward. The inter- 
nal oblique muscle is then separated from the 
cord, and the cord is dissected up to beyond the 
point where the vas deferens and the vascular 

6. Hinrr.an, F., cited by Taylor. G. \V.. ar.d Xathan- 
son. I. T. : Lymph Xode Mttastases. Xc-.v York, 
Oxford University Press, 19-2. 
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portion of the cord separate. The adherent peri- 
toneum is stripped off the cord, and the cord is 
ligated and divided as high as possible. The 
vas deferens is then pulled up, ligated and di- 
vided. Only then should the cord be dissected 
down to the external ring and the testis with all 
its tunics removed from the scrotum. If the 
tumor is small, it may be delivered through this 
incision. If it is large, it is preferable to make a 
scrotal incision through which to deliver the 
testis and the cord. This avoids all manipulation 
except that which is absolutely necessary. 

High ligation of the cord is essential for sev- 
eral reasons. First, any early extension up the 
lymphatics is removed. Secondly, the possibility 
of a local recurrence is greatly reduced ; thirdlv. 
should there be any tumor at the site of the 
division of the cord, the recurrence will grow as 
an intra-abdominal mass, which will not distress 
the patient as would a fungating mass in the 
wound. 


B. Technic of Scrotal Exploratory Operation. 
— In occasional instances in which there is rea- 
sonable doubt as to the nature of the testicular 
tumor, an exploratory operation may be done. 
This consists of a scrotal incision carried directly 
down through the tunica vaginalis without any 
dissection. Through this incision, the testis can 
be delivered into the wound. If the tumor is 
found to involve the testis, the previously de- 
scribed radical procedure is carried out. If it 
proves to be an old thick-walled hydrocele, an 
organized hematocele, a tumor of the tunica vagi- 


nalis or epididymis or some similar lesion, the 
testis may be preserved. If the surgeon feels it 
is necessary to open the tunica albuginea either 
with a scalpel or with a needle for diagnostic 
purposes, he would be well advised to do an 
orchiectomy and let the pathologist do any fur- 
ther exploration. Testicular tumors, as a group, 
are too malignant and spread too easily and rap- 
idly for one to risk disseminating them. Explor- 
atory operations, except in unusual circum- 
stances, are consequently not recommended. It 
is far preferable to do an orchiectomy for a 
benign lesion than to disseminate a malignant 
one by meddlesome surgical intervention. 

Whether there is clinical evidence of metas- 
tasis or not, the orchiectomy should be followed 
within a week by a course of high voltage 
roentgen therapy to the abdominal lymph nodes 



along the normal course of spread up t 
eluding the periaortic lymph nodes on t 
in the region of the renal vessels. 

Radical excision of the ahdomina 
nodes was not carried out on any of mv 

RESULTS 

Of the 51 patients admitted to the 
with malignant testicular tumors, 11 are 
are still living with metastasis, while 3 
per cent, are alive without clinical evi 
metastasis. Of these 36, 16 have been al 
a year to twenty-five months followii 
ation. I am inclined to feel that the i 
low incidence of metastasis is due to ea 
nosis. Early diagnosis is favored by 
tine of arm}- life. Hikes, calisthenics a 
bat training make a soldier aware of the 
of a tumor. So, too, do regular shorve 
and much credit must be given to the 
careful routine physical examinations. 

SUMMARY 

A statistical analysis of a series of 62 ti 
tumors seen during a two year period in ; 
hospital indicates that there is a greater ii 
of this type of lesion in army personr 
among civilians; however, it is felt that 
due to the easy access which a soldier 
medical advice, to the frequent routine ) 
examinations and to the fact that a ph 
fit and active man is especially likely tc 
an enlarged, hard or painful testis. 

Trauma, except for drawing the soldi 
tention to the tumor, hears no etiologic n 
ship to the lesion. 

A testicular tumor when first seen is frei 
mistaken for some other lesion. The mo: 
mon diagnostic error is to consider the tu 
epididymitis, orchitis or hydrocele. 

Eleven, or 18 per cent, of the tumor: 
benign. 

Radical orchiectomy, as described in this ; 
followed by immediate high voltage ro 
therapy resulted in 36, or 72 per cent, 
51 patients who were admitted to the h 
with malignant testicular tumors being 
without clinical evidence of metastasis. 01 
36. 36 have been alive from one year to t\ 
five months following operation. 



EARLY REPAIR OF NEURAL WOUNDS WITH 
PENICILLIN THERAPY 

COMMANDER NATHAN C. NORCROSS (M.C.), U.S.N.R. 


The longer a damaged nerve is' left unre- 
aired the less is the chance of there being a 
itisfactory end result. Primary suture is of 
ourse desirable, but under wartime conditions 
is rarely possible. Even though it has been 
3und that some time, as measured in weeks, or 
ven in a few months, can lapse before the end 
esult is effected in a measurable degree, it seems 
esirable to keep the time element to a minimum ; 
his has been done during the past two and one- 
lalf years. 1 The decision whether surgical inter- 
ention is necessary during this early period is 
lifficult to make, and a thorough knowledge of 
he physiology of the nerve and of the clinical 
nanifestations of disordered function is of para- 
nount importance. Various features of this 
iroblem will be dealt with in later communica- 
ions, but briefly they are those set down by 
Tinel years ago. 2 

Recently, in a large base hospital, it has been 
lossible to treat patients with neural wounds 
within a few days after the injury. Because some 
if the patients complained of severe pain, it was 
decided to give them penicillin therapy and to 
operate on them shortly after their admission 
to the hospital, in spite of infection. 

Two groups of patients have been treated 
in this way: men whose wounds were healing 
by primary intention without infection and men 
whose wounds were still open and showed vary- 
ing degrees of infection. For no patient with 
acute inflammation of the wound was this treat- 
ment attempted. To patients with apparently 
clean wounds, penicillin was given for two days 
before operation and for six to eight days after- 
ward in doses of 10,000 units intramuscularly 
every three hours. To the other group (patients 
with infected wounds) penicillin was given for 

This is the second of a series of communications on 
injuries of the peripheral nerves. 

This article has been released for publication by 
the Division of Publications of the Bureau of Medicine 
and Surgery of the United States Navy. The opinions 
and views set forth in this article are those of the 
writer and arc not to be construed as reflecting the 
policies of the Navy Department. 

1. Norcross. N. C. : Operative Experiences on 
Wounds of Peripheral Nerves from the Pacific Combat 
Area. Bull. Am. Coll. Surgeons 2S:127 (June) 1943. 

2. Tinel, J.: Nerve Wounds, London. Baillierc, 
Tindall & Cox, 1917. 


four days before and for ten or more days after 
operation in doses of 20,000 units ever)* three 
hours. These dosages have been found satis- 
factory, although they have been varied from 
time to time in individual cases. Local instilla- 
tion of penicillin solution was used in 2 cases, 
while in most of the others the wound was dusted 
with sulfanilamide before closure. 

REPORT OF CASES 

Case 1. — D. C. W. was struck by a fragment of 
a bullet in the upper portion of the right arm. After 
this his fingers stiffened and became numb. He was 
evacuated to an aid station, where the fragment of 
lead was removed from under the skin posterior to 
the wound through a surgical incision, and both 
wounds were dressed without suturing. During the 
evening of the day on which he was injured he started 
to have severe pain in the hand, which continued. 
This pain was deep and not well localized and was 
aggravated by noise or by movement. Examination 
on his admission to the hospital, two days after the 
injury, showed two longitudinal lacerations on the 
medial aspect of the right arm, both about 2)4 inches 
(6 cm.) long. Their edges were well approximated 
and dry. There was partial motor paralysis of the 
right median nerve, and superficial sensation in the 
distribution of this nerve was lost. Deep pain sense 
was retained. There was marked tenderness over the 
course of the nerve from the level of the wound to 
the wrist. Administration of penicillin was started 
on the day after hospitalization, and four days later, 
seven days after the injury, because of continued severe 
pain, operation was undertaken. The edges of the 
original wound were trimmed back to healthy tissue: 
the median nerve was exposed and found to be cut 
two thirds of the way through. This area was re- 
sected, with sacrifice of about )4 inch (13 mm.) of 
the nerve. When this was done, degenerated tissue, 
myelin, etc., came out of the cut ends, both proximal 
and distal, like tooth paste. This degeneration allowed 
the sheath to collapse and made approximation rather 
difficult. An end to end anastomosis was carried out 
with interrupted sutures of fine silk, and the wound 
was closed in layers with interrupted sutures of fine 
stainless steel wire. Several similar sutures were 
placed in the skin of the other incision. The elbow 
was bent to 90 degrees, to relieve tension on the 
anastomosis, and a plaster splint was applied. Ad- 
ministration of penicillin was continued until the second 
postoperative day, when it had to be stopped because 
of a febrile reaction. 2 Sulfadiazine was then given 
in its place for six days. The wound healed by first 

3. During this period there were several febrile- 
reactions to the penicillin, which were believed to be 
due to impurities in the preparation u c ed. 
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intention. Three weeks after the operation the elbow 
was partially extended and was further extended slightly 
every few days for two and one-half weeks. Five and 
one-half weeks after the operation the arm was straight, 
and Tinel’s sign had progressed to a point 2 indies 
(5 cm.) below the site of the suture. The neuritic 
pain was considerably lessened but not relieved entirely. 

Because of the difficulty in suturing the nerve sheath 
during the active stage of wallerian degeneration, it 
was decided not to operate so early again. However, 
I can see no other reason to contraindicate early opera- 
tion, and the rapid advance of Tinel’s sign is intriguing. 

Case 2. — R. V. was admitted to the hospital eight 
days after he had been wounded, having been hit by 
a metal fragment in the back of the right thigh. His 
leg quivered and buckled under him, and he had severe 
pain running down to the foot. Four days after the 
injury an unsuccessful attempt was made to remove 
the fragment. Examination showed a 4 inch (10 cm.) 
wound in the posterior part of the right thigh, which 
was packed with petrolatum gauze. When this gauze 
was removed, a considerable a mount of watery pus 
escaped. He had almost complete paralysis of the 
sciatic nerve below the level of the lesion and complete 
drop foot He had had neuritic pain constantly since 
the injur}'. Administration of penicillin was started 
and continued for four days, by which time there was 
almost no drainage. The pain was, if anything, worse, 
and operation was therefore considered advisable. 
Twelve days after the injur}' he was operated on. The 
edges of the wound were trimmed back to healthy 
tissue, and a small portion of muscle badly contused rvas 
excised. The sciatic nerve was exposed and observed 
to be surrounded and constricted by scar but not other- 
wise damaged. The metal fragment was not easily 
accessible and was not removed. The wound was 
thoroughly irrigated, penicillin solution instilled and the 


wound dosed without drainage in k 
rupted sutures of stainless sted wire 
administered for six days, at which 
discontinued because of a febrile reacti 
healed by first intention, without any 
of infection. Some return of functic 
the first postoperative day, and impro’ 
steadily until the patient’s transfer, six 
operation. The neuritic pain was consii 
but was not eliminated. 

COMMENT 

Ten additional patients have be< 
like manner from twelve days t 
after the original injury; 3 had an 
7 neurolyses. All wounds heale 
tention, without complications, 
which the ulnar nerve was sutur 
granulating, but apparently cleai 
penicillin was given because of mis 
of orders in the ward, but in this c 
ing occurred without complication. 

These early operations were orij 
taken in an attempt to relieve the p 
mize the trophic changes which m, 
early severe neuritic disturbances, 
to judge whether or not this goal 
tained, although the early results a 
They do demonstrate, however, tl 
phylactic or suppressive penicillin tl 
tive surgical treatment can be ca 
neural wounds much earlier than 1; 
been deemed advisable. 



CONVULSIVE FACTOR IN COMMERCIAL PENICILLIN 


A. EARL WALKER, M.D.* and HERBERT C. JOHNSON, M.D. 
With the Technical Assistance of William H. Funderburk, B.S. 

CHICAGO 


Reports on intrathecal administration of peni- 
illin in treating infections of the central nervous 
ystem are becoming numerous. Recently 
ntraventricular injection of penicillin has been 
mployed when meningitis did not respond to 
arenteral or intrathecal modes of administra- 
ion. 1 The direct application of penicillin to 
vounds of the cerebral cortex in the treatment 
f injury to the head has also been suggested.- 
Dur interest in the effect of penicillin on the 
'entral nervous system was aroused by observ- 
ng convulsive seizures following intraventric- 
ular injection of the drug in a case of ven- 
triculitis. 3 Experiments were then planned to 
investigate the effect of the drug when admin- 
istered intracisternallv, intraventricularly and 
locally to the cerebral cortex either by applica- 
tion to the subdural space or by intracortical 
mjcction. Such experiments were performed, 
and it was observed that certain doses of peni- 
cillin so administered to mice, cats, dogs and 
monkeys gave rise to convulsive manifestations. 
This report deals particularly with the effect of 
commercial penicillin on the cerebral cortex. 

METHODS AND MATERIALS 

Some 11 monkeys and 19 cats were used repeatedly 
in this study. All operative procedures for chronic ex- 
periments were carried out asepticallv with the animal 
under general anesthesia induced with pentobarbital 
sodium administered intraperitoneally. 4 For acute ex- 
periments the animals were usually prepared under 
anesthesia induced by vinethene and procaine hydro- 
chloride. For routine electroencephalographic studies 
curare was given to insure that muscular movements 

Presented as a demonstration to the Central Neuro- 
psychiatric Association, Oct. 30, 1944. 

* From the Division of Neurological Surgery and 
the Otho S. A. Sprague Memorial Institute, the Uni- 
versity of Chicago. 

1. McCune, W. S., and Evans, J. M. : Intraven- 
tricular Penicillin in the Treatment of Staphylococcic 
Meningitis, J. A. M. A. 125:/0 d-/O 6 (July S) 1944. 

2. A Review of the Florey and Cairns Report on 
the Use of Penicillin in War Wounds, J. Neurosurg. 
1:201-210, 1944. 

3. Johnson, H. C., and Walker, A. E. : Intraven- 
tricular Penicillin: A Note of Warning. J. A. M. A. 
127:217-219 (Jan. 27) 1943. 

4. Dr. .Terry J. Kollros rendered technical assistance 
in the preparation of the animals. 


should not introduce artefacts. Respiration was then 
maintained artificially. The electrodes used for obtain- 
ing the electroencephalograms were screwed into the 
calvaria and insulated from skin and muscle. The 
electrocardiogram was derived from needle electrodes 
inserted in the muscles of the two forelimbs. The 
amplifiers used for augmenting the electrocardiogram 
and the electroencephalogram were two-sided resistance- 
capacity-coupled machines with direct coupling between 
the last two stages, working into an ink-writing 
oscillograph. 5 

Commercial penicillin, 6 made by seven different manu- 
facturers in the form of sodium penicillin, was used; 
all specimens gave similar results. Routinely the peni- 
cillin was dissolved in sterile isotonic solution of sodium 
chloride, but other solvents have been used without 
greatly modifying the convulsive factor. In the acute 
experiments the penicillin solution, usually 0.05 cc., was 
injected into the subdural space through a trephine hole. 
In the chronic experiments a hypodermic needle was 
inserted through the skin and a trephine hole into the 
cerebral cortex. The absolute site of these injections 
could not be accurately gaged because of the varying 
thickness of the animals’ scalps and skulls, but an 
attempt was made to inject the penicillin solution, 
usually 0.05 cc., just beneath the dura mater. 

An estimate of the antibacterial potency of the peni- 
cillin inactivated by various methods was made by the 
agar hole method suggested by Fleming. 7 

EFFECTS OF INTRACORTICAL INJECTION 
OF PENICILLIN 

Both the cat and the monkey within five 
minutes of injection of 0.05 cc. of a solution 
containing 1,000 or more Oxford units of peni- 
cillin appeared listless and became uninterested 
in their surroundings. The cat frequently cried 
as if in distress. At times the animal exhibited 
evidences of sympathetic discharge, the pupils 
dilating, the back arching and the hair, parti- 
cularly that of the tail, standing erect. Saliva 
sometimes drooled from the mouth. At about 
the same time the animal began to have quick 
myoclonic jerkings of the extremities or face 

5. Dr. Theodore J. Case gave assistance with the 
electronic equipment. 

6. The penicillin was provided by the Office of Scien- 
tific Research and Development from supplies assigned 
by the Committee on Medical Research for experimental 
invesU’gations recommended by the Committee on Chemo- 
therapeutics and Other Agents of the National Research 
Council. 

7. Fleming, A.: In-Vitro Tests of Penicillin Potency. 
Lancet 1:732-733, 1942. 
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opposite to the site of injection. At first such 
jerks occurred every minute or two, but gradu- 
ally they tended to become more frequent. The 
jerk was usually a flexion movement of the 
extremity but might be associated with abduction 
of a limb or rotation of the head. Whether the 
upper or the lower extremity was affected de- 
pended on the site of the injection into the cere- 
bral cortex ; an injection in the motor arm area 
of the cerebral cortex produced an attack that 
involved primarily the contralateral foreleg, and 
an injection in the motor leg area the contra- 
lateral hindleg. If the injection was made in 
the temporal region, twitching of the contra- 
lateral ear was the first evidence of the attack. 
If the injection was made in the prefrontal region 
the head and eyes turned to the opposite side, 
and the animal tended to exhibit circus move- 
ments. 


old appeared to be definitely lower. I 
to determine more accurately the co 
threshold a series of 10 monkeys was p 
The animals were operated on under asej 
ditions, burr holes being placed over th 
cortex on both sides and in the frontal 
on both sides. After the animal had re 
from the operation, commercial penicil 
dissolved so that the desired amount c 
injected into the cerebral cortex of each 
in 0.05 cc. of isotonic solution of sodium c 
In the first group of experiments eacli 
received 2,500 units of penicillin. In S oi 
monkeys generalized convulsive attacks 
oped within a few minutes. One had i< 
twitching of the opposite extremities bu 
had generalized convulsive seizures. Oi 
occasions the animals received injections c 
Oxford units. 500 Oxford units and 250 < 


After these manifestations had been present 
for ten or fifteen minutes the myoclonic twitch- 
ings became a series of jerks of increasing in- 
tensity, spreading at the same time to involve 
the remainder of the musculature on the side 
contralateral to the injection. With these attacks 
the animal might be thrown on its side. The 
animal appeared definitely ill even between the 
attacks and took little interest in its surround- 
ings. These series of twitchings might last from 
a few seconds to a few minutes, and then they 
gradually or suddenly decreased. Such attacks 
after continuing for a minute or two might be- 
come generalized. The seizure then consisted 
of a long series of clonic movements of the 
forelegs and hindlegs, the jerking usually being 
more severe and more persistent in the extrem- 
ities contralateral to the site of application of 
penicillin. 

At the cessation of the attacks the animal 
might remain in a dazed or semicomatose state 
for several minutes. Then another attack 
started, first in the contralateral extremities but 
rapidly spreading to the entire body. Such con- 
vulsive seizures might continue for several hours. 
In fact, we have followed such epileptic states 
for as long as seven hours. Under these circum- 
stances the animal rarely regained consciousness 
between the attacks but remained in a semi- 
comatose state. The generalized attacks could 
ordinarily be controlled by intraperitoneal in- 
jection of 0.06 to 0.12 Gm. of phenobarbita? 
sodium. 

Convulsive Threshold . — In the cat intracor- 
tical injections of 10.000 to 20,000 units oi peni- 
cillin regularly brought on generalized convti - 
sire seizures. Smaller doses usually induced 
onlv contralateral twitchings of the extremities. 

In 'the monkev, however, the convulsive thresh- 
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Fig. 1. — Histogram showing the percentage o: 
keys in which convulsive manifestations develops 
the intracortica! injection of 2,300, 1,000, 300 ai 
Oxford units of penicillin dissolved in 0.05 cc. of ii 
solution of sodium chloride. The solid black repi 
generalized convulsive seizures ; the lined portion 
lateral or focal seizures. 

units of penicillin at intervals of at least i 
eight hours. All injections were made tbr 
the same burr hole into the motor cortex, f 
of the monkeys receiving 1,000 Oxford 
had some form of convulsive seizure. 3 of 
generalized attacks. ( Six of those receiving 
units had twitchings of the opposite exfreni 
whereas onlv 1 receiving 250 units had 
twitchings (fig. 1). It therefore seem-' thr 
most monkevs the local application of pentt 
in doses of more than 500 Oxford units pr'" 
convulsive manifestations. The ^ convti: 
threshold has not been determined for the 
but from preliminary observation- >' " 
Jikelv that it will he somewhat higher tire- 
the monkey. 
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E'cctrocnccphalographic Manifestations . — If a 

i or a monkey receives an injection of a solu- 
i of penicillin or if dry penicillin is placed 
the arachnoid oyer the cerebral cortex while 
electroencephalogram is being made, within 

to ten minutes after the application spikes 
gin to appear in the leads about the area of 
plication. These spikes are either uniphasic 
biphasic and initially are present only in the 
■ ds from the area to which the penicillin has 
■ applied. Within two or three minutes 

ii 'lar spikes are seen in leads taken from other 
irtions of the cerebral cortex. These spikes 

ur every few seconds, and if the animal has 
it been curarized the spikes are usually accorn- 
i ied by twitchings of one or both of the con- 
dlateral extremities. The spikes continue to 
<_ur at frequent intervals, gradually becoming 
oser together. After a series of spikes there 
usually a period of decreased cortical activity, 
's series of spikes is the electroencephalo- 
aphic manifestation of the myoclonic jerkings 
the extremities (local fit) (fig. 2). Usually 
iey are seen within fifteen minutes after appli- 
-u'jn of a convulsive dose of penicillin to the 
cbral correx. In twenty to thirty minutes 
;ter the application of penicillin the spikes be- 
ome practically continuous in all leads for as 
j ng as five or six minutes. Such bursts are 
i-companied clinically by a generalized convul- 
ive seizure. 

The convulsion may stop suddenly-, or its 
'rmination may be heralded by spikes occurring 
very two or three seconds. Electrical activity 
7 the brain at the end of the seizure is almost 
lolished, the cortex appearing practically iso- 
ectric. Within a minute small humps or 
uiinded spikes begin to appear more promi- 
lentlv in the leads from the site of application 
>f the penicillin. These spikes increase in fre- 
juency until the convulsive electroencephalo- 
mapliic pattern is fully developed again and the 
mimal goes into another generalized convulsive 
^Vnre. This may take from three to four 
minutes, when the animal has a generalized con- 
vulsive seizure lasting three or four minutes. 

en the entire sequence begins again. This 
lectroencephalographic pattern has been fol- 
lowed for more than twelve hours ( figs. 3 and 4). 

FACTORS rOSSIBLY INFLUENCING Tlir. CON- 
VULSIVE ACTIVITY OF PENICILLIN 

Irritation as a Xons pacific Reaction to In tac- 
tion. — That the convulsive effect might be due 
to a nonspecific reaction caused by injection o: 
an irritating substance into the brain has been 
carefullv investigated. In many cases O.Cb cc. 




RF-P 


IOOOO U. SDLP 


" ftp-o 


EKC 


-i — I — i — i — I — 5 — t — » -- t ; 






— 1 — I — i — 4 


■r~ 


1 Hn att re sauhe ph 




. .. V.. 

■V_ - 



( 


1’ 

i 

f 1, 


, l , 

D 

3 MIN 







£ MIN 



30 Mih 



PC II 

Fig. 2 . — Electroencephalogram of a cat, which was 
prepared under vinethene and procaine hydrochloride 
anesthesia, curarized and artificially aerated, show- 
ing the effect of a subdural injection of 10,000 Oxford 
units of penicillin into the left parietal region. The 
leads were as follows: RF-P, right frontoparietal; 
RP-O, right parieto-occipital. and LF-O. left fronto- 
occipital : E.K.G.. the two forelimbs. A. control 

record. B, one hour after subdural injection of 0_2 cc. 
of isotonic solution of sodium chloride adjusted to the 
/’ll of the penicillin solution. C, three minutes after 
subdural injection of 0-2 cc. of isotonic solution oi 
sodium chloride at /■n 7.3 containing 10.000 Oxford units 


of penicillin into the left parietal region. Spikes arc- 
present in the leads on the left side only. ■> five- 
minutes after tile injection. The spikes are ru'-rc fre- 
quent and beginning to appear on the rich: -idc h. 
ten minutes aiter the injection. The spikes are present 
in all leads and occur in hursts of three to six F and 
continuous record showimr a short epileptic : vr-t i f 
nctivity. The line at the base of the record- "-ate- 
.111 interval of one second. 
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of isotonic solution of sodium chloride has been 
injected into the cerebral cortex without dele- 
terious effect. Even 0.05 cc. of 95 per cent 
alcohol caused no convulsive reaction when 
injected intracortically. 

Concentration of the Drug .— The influence of 
concentration of the drug on the convulsive 
effects has been studied in several animals. 
Obviously wide ranges of concentration are im- 
practicable, because of the small size of an 
animal’s head. Within the concentrations used 
200,000 to 5,000 Oxford units per cubic centi- 
meter, the amount of injected penicillin appears 
to be more important than its concentration in 
solution. If an initial dose of the drug does 
not cause convulsive manifestations, a subse- 


was brought to a p H of 7.3 by the additior 
sodium hydroxide. Another solution of sodi 
chloride was made up with a p n of 6.SS, ; 

.1 cc. of this solution was injected into 
cerebral cortex of a cat which had been r 
pared for electroencephalograph'ic study. 1 
electroencephalogram showed no changes whl 
the next hour. Then 0.1 cc. of the isotonic so 
tion containing 5,000 units of penicillin was i 
jected into the cerebral cortex. Within tin 
minutes spikes began to appear and within f 
minutes electrical phenomena characteristic 
generalized seizures appeared. It seems, flier 
fore, that the hydrogen ion concentration of tf 
penicillin solution was not the factor respond! 
for the convulsive manifestations (fig. 2). 


■ A 

RF-P 


20,000 U. Cisternal 






LF-P 

"LP^O 




Fig. 3. — Electroencephalograms of a monkey (J), before (A) and after ( B and C) the injection of 
Oxford units of penicillin in 0.2 cc. of saline solution into the cisterna magna. Convulsive attacks occurred c< 
two to five minutes for seven hours, being arrested by the intraperitoneal injection of 0.12 Gm. of plietiotud 
sodium, although spikes still appeared in the electroencephalogram (C). The leads were as follows, 
right frontoparietal; RP-O, right parieto-occipital ; LF-P, left frontoparietal; LP-O, pnriclo-occv 
The horizontal line at the base indicates an interval of one second; the vertical line at the base to the nc>~ 
calibration of 60 microvolts. 


quent larger injection of the same solution may 
produce fits. Moreover, highly concentrated 
injections in low doses have failed to induce 
epileptic phenomena in an animal which a day or 
two later promptly had seizures when larger 
doses of a less concentrated solution were in- 
jected intracerebral!}'. 

Hydrogen Ion Concentration oj the Penicillin 
Solution . — ‘The possibility' that the convulsive 
phenomena might be the result of the acidity 
or alkalinity of the solutions employed was 
readilv tested. The p H of the solution of sodium 
penicillin employed was found to be 6.8S. It 


Antibacterial Potency oj the Penicillin Si- 
lion. — The possibility that the convulsant 
in commercial penicillin might be due to 
ities and not associated with the 
factor has been given serious considered 
Since we were unable to obtain pure cryAF^ 
penicillin, the problem resolved itself w'° ; " 
attempt to inactivate selectively one of _ tu- 
tors. Because more was known about inne*** 
tion of the antibacterial than of the conyuy. 
factor, methods said to decrease the anm- 
potency were tested. Boiling the pemci.Imj _■ 
tion for thirty minutes, aging the smurm • 
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•enteen days, dissolving it in dehydrated alcohol 
i finally treating the penicillin solution with 
centrated hydrochloric acid and then neutral- 
ng it with sodium hydroxide were all tried. 
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Pig. 4. — A series of electroencephalograms taken 
it one minute intervals from a monkey (J) approxi- 
natclv three hours after the injection of 20,000 Oxford 
mils of penicillin into the cistcrna magna. The leads 
ire the same as in figure 3. The gradual development 
'if the generalized fit is well demonstrated as well as 
he abrupt cessation of the seizure. Such convulsive 
manifestations recurred every two to five minutes and 
asted five to eight minutes. 


These methods decreased both the antibiotic and 
.he convulsive effects about equally. Auto- 
claving the powder has not given consistent re- 


sults, but in experiment it practically abol- 
ished the antibiotic factor but only slightly- 
lowered the potency of the convulsive factor. 
This result indicates that the two effects may 
be separated but does not conclusively prove that 
the convulsive factor is not related to the anti- 
biotic factor. When pure crystalline penicillin 
is available the question may be answered more 
conclusively. 

Species Susceptibility . — The convulsive effect 
of penicillin on the central nervous system is 
dependent not only on the dose of the drug but 
also on the species of the experimental animals. 
As little as 20 Oxford units administered intra- 
cerebrally to mice may cause seizures, and ten 
times that amount may cause a fatal status epi- 
lepticus. For cats the threshold is probably 
about 1,000 to 2,000 Oxford units, and for 
monkeys, less than one half of that. Fortunately 
a considerably larger dose of penicillin may be 
injected intracerebrally or intraventricularly into 
human beings without producing convulsive 
manifestations. We have inj'ected 5,000 Oxford 
units into the occipital cortex without causing 
clinical or electroencephalographic abnormalities. 
An injection of 20,000 Oxford units into the 
occipital cortex produced electroencephalo- 
graphic changes but no clinical concomitant 
signs. Injected near the motor area, however, 
10,000 Oxford units has given rise to twitchings 
of the face and hands for three hours. Since 
the full therapeutic effect of penicillin may be 
obtained with doses of 20,000 units or less, it 
seems improbable that the clinical advantages 
of this drug will be marred by its convulsive 
factor. This is particularly likely to be true since 
• in practice the drug is injected not into normal 
cerebral cortex but into wounds or abscess 
cavities, the inflammatory linings of which impair 
diffusion of the penicillin to the adjoining nerve 
tissue. However, the amount of penicillin in- 
jected into the cistema magna and the cerebral 
ventricles may well be limited by the convulsive 
factor. 

SUMMARY 

The application of commercial penicillin to the 
cerebral cortex of cats, dogs, monkeys and 
human beings has given rise to convulsive mani- 
festations. The antibiotic and convulsive fac- 
tors of penicillin appear to be closely related, 
for they are affected about equally by aging, 
boiling and acidifying the penicillin solution and 
by dissolving the penicillin in alcohol. Tn 
human beings penicillin applied to the cerebral 
cortex in doses of 10,000 to 20.000 Oxford units 
may produce convulsive manifestations. 



MENIERE’S DISEASE IN A DEAF-MUTE 

WALTER E. DANDY, M.D. 

BALTIMORE 


This report describes typical attacks of the fact that after total division of the ri { 
‘ < ~ nlere s disease during early life in a man who nerve all sounds were lost on that side (fig. 2 
was congenitally deaf and dumb. It also con- "f s . thcn m appreciation of any wave : 
tributes evidence concerning the underlying B ^ r ® n - V tests of vestibular function were not 
pathologic features of mutism. cause the Meniere attacks indicated the pr 

vestibular function. The absence of disturl 



Fig. 1. — Audiogram of the patient (deaf-mute) taken 
before operation. The hearing for sounds interpreted 
only as noise is less on the affected side. 


REPORT OF A CASE 

W. H., a deaf-mute man aged 22, complained of 
izzy spells, associated with nausea and vomiting. 

History . — So far as is known, the patient had never i 
heard or spoken. He had scarlet fever at the age of 
2 years but had no infection of the middle ear then or 
subsequently. His conversation was carried on through 
sign language ; he heard nothing. He was bright and 
worked his way through high school and two years 
of junior college ; during the latter period he played 
football. 

Three months previous to the time of writing, attacks 
of rotary vertigo began anti occurred with subsequent 
frequency. Every three or four weeks a severe attack- 
ensued ; during these, he became nauseated and fre- 
quently vomited; objects w'hirled. The attacks were 
heralded by a noise in the right ear (although he had 
no hearing). During the last attack he was bedfast 
for several days. During the attacks there was a sense 
of fulness about the right ear. 

A test with the audiometer was interesting, in that 
certain wave frequencies were consistently registered 
as “noises.” and the range of sounds was less on the 
affected side (fig. 1). That these were actual sound 
waves, though not appreciated as sound, was shown In 


librium following section of the nerve deir 
the presence of this function on the opposite 
Operation (June 29, 194)).— Total section of 
eighth nerve was done. After evacuation of 
tema magna, there was ample room, but beca 
rounded hillock of bone overlying the audito 
(fig. 3), the ci sterna sulci lateralis and the 
nerve could not be reached safely. This malf 
has not been encountered heretofore in a serie 
cases. To gain access to the cerebellopontile 
was necessary to remove the outer cap of tj 
helium. This was never necessary in a series 
vious cases and clearly demonstrated a cc 
abnormality in this region. The cistema sulci 
was then easily reached and opened and the ; 
nerve exposed. There mas no porus acusticus 
usual anatomic type; the nerve passed into the 
bone directly and entirely filled the opening, wh: 


POSTOPERATIVE 

W H. utJtJi 



Fig. 2.— Audiogram of the same patient taken 
operation. It shows complete loss of sounds 1 
preted as noise in the right ear following seetto 
the right auditory nerve. 


flush with the bone and dura, i. e.. there was no « 
bony opening about the nerve such as normally 0 , 
at the acoustic foramen. Moreover, the rwr> ^ 
much deeper than usual and was about l.o cm. '' 
to the bony hillock, which probably rep^cr- 
greatly hypertrophied outer bp. which usual ) 
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porus acusticus laterally. The eighth nerve was 
remelv small : I have never seen a smaller one. 
- seventh nerve, which is nearly always concealed 
eatli the auditor}- nerve, was in full view immedi- 
y anterior to it (fig. 3) and passed into the petrous 
.e with it in a normal relationship. The auditory 
ve was then totally divided with the electrocautery, 
cause of its great depth, a piece of the nerve could 
be removed for microscopic study. 

The patient made an uneventful recovery and left 
hospital eight days later. At the time of this 
iting, six months later, he had had no attacks and 
s working full time. 

COMMENT 

I know of no other reported case of Meniere's 
sease associated with congenital deaf-mutism. 


ness. An excellent contribution by Fraser 
(1931) 1 clearly demonstrates aplasia of the 
entire labyrinth with malformations of the 
labyrinth and the organ of Corti. Fraser’s photo- 
graphs of the end organs leave no doubt con- 
cerning the great defects of the end organs 
and therefore concerning the* cause of deaf- 
mutism. He did not demonstrate or consider, 
and perhaps rightly so, a primary defect in the 
auditor) - nerve. , 

It has been my belief that Meniere’s disease 
is always due to a lesion, congenital or acquired, 
in the auditor)- nerve itself and not in one of 
the end organs. 2 If Meniere’s disease is not more 
common in deaf-mutes than in the general popu- 
lation. Fraser’s demonstration of a primary con- 



Fig. 3. — Operative sketch showing congenital malformations in the patient: (1) the large hillock of bone 
hich corresponds in position with the outer lip of the normal acoustic foramen and which necessitated resec- 
on of the cerebellar cap in order to expose the eighth nerve ; (2) the deeply placed eighth nerve, which entered 
te bone directly and not through a concavity, such as obtains with a normal porus acusticus ; it was well below 
te hillock of bone; (3) an extremely small auditor}- nerve; (4) the exposed seventh nerve which is normally 
bscured by the auditory nerve. 


This rarity may be seeming or real. Meniere’s 
lisease is not too well recognized, but in two 
meat centers for teaching the deaf and dumb — 
he great Goldstein school in St. Louis and the 
chool in Cleveland headed by Dr. Kinney — I 
tave made inquiry and have been advised that 
t case of this disease has never been observed 
n either of these centers. Its existence would 
mdoubtedly be recognized in these institutes, 
for both have been controlled by highly com- 
petent otologists. There is therefore no reason 
to believe that Meniere’s disease is more fre- 
quent among deaf-mutes than in the general 
population and therefore that the inherited deaf- 
ness is contributory to the development of this 
disease. Little is known concerning the under- 
lying pathologic condition of deafness and dumb- 


genital defect of the end organ would be in 
consonance with the view that a defect in the 
end organ does not lend itself to subsequent 
development of Meniere’s disease. It is possible 
that there may be a second and a rare cause 
of this syndrome, i. e. a primary congenital 
neural defect of which there was evidence in 
the case here reported. This may or may not be 
in addition to a congenital defect in the labyrinth. 
It is difficult to believe that the findings in this 
case were more than an unusual coincidence ; 
i. e. probably the primary cause of the mutism 

1. Fraser, J. S. : The Pathology of Deaf-Mutism. 
Proc. Roy. Soc. Med. 25:861, 1932. 

2. Dandy, \V. E.: Certain Functions of the Roots 
and Ganglia of the Cranial Sensory Nerves. Arch. 
Neurol. & Psychiat. 27:22 (Jan.) 1932. 
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was in the labyrinth and not the defective audi- 
tory nerve. Should the incidence of Meniere’s 
disease in deaf and dumb persons later be shown 
to be higher than that in the general population, 
a second type of mutism might then be con- 
sidered, i. e. one due to a primary defect. 

The old French theory that mutism was due to 
a primary cerebral malformation is no longer 
tenable, at least in more than a small percentage 
of cases. Goldstein 3 * 5 has demonstrated unequivo- 
cally that the lesion is peripheral, because, with 

3. Goldstein, M. A.: The Acoustic Method for the 

Training of the Deaf and Hard-of-Hearing Child, St. 

Louis, Laryngoscope Press, 1939. 


few exceptions, speech can be develope 
deaf-mute if treatment is instituted earl 
has been substantiated by others. Gol 
and Kinney 5 have demonstrated that r 
cases there are “islands of sound perc 
which, however, are beyond the limits o 
tical utilization. These and total loss of 
after section of the auditory nerve are we 
trated in the case here reported. 

4. Goldstein, M. A.: Problems of the E 
Louis, Laryngoscope Press, 1933. 

5. Kinney, C. E.: Interpretation of Heariti 
Laryngoscope 53:223, 1943. 



SYNDROME OF TRAUMA TO THE PSOAS MUSCLE 


MAJOR ELLIOTT MICHELSON 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


The psoas muscle is a long, powerful muscle 
.ich, in spite of its virtual continuous activity 
.en a person is sitting and walking, is never 
iject to direct violence and is rarely indirectly 
.umatized. Stranded 1 recently reviewed the 
mature and cited 13 cases of subcutaneous rup- 
ee of the iliopsoas muscle, in 8 of which the 
pture occurred in a normal muscle. Haldeman 
d Soto-Hall 2 reported 2 cases of trauma to 
e psoas muscle in a series of 104 injuries to 
ascles and tendons. Trauma to the psoas mus- 
1 may produce fibrillar, partial or complete 
pture of the muscle bundles. The clinical pic- 
re depends on the degree of rupture, the site 
id size of the secondary hemorrhage, the irrita- 
in of contiguous nerves and structures and such 
implications as formation of a cyst, calcification 
id infection. Stranded has shown that a defi- 
te diagnostic picture is obtained, consisting of 
ldden acute pain, which is often accompanied 
r a knocking sound, followed by a latent 
ymptomatic period, with pain and disability 
•turning within an hour to several days. A case 
r trauma to the psoas muscle is here reported, 
ecause it too reveals this interesting clinical 
vndrome. A hitherto unmentioned diagnostic 
ign, deviation of the lower pole of the kidney 
nd the upper third of the ureter by the mass 
i the psoas muscle, is described. 

Knowledge of the anatomy of the region con- 
aining the psoas muscle is invaluable in under- 
tanding this clinical entity. The psoas muscle 
akes its origin from the lateral border of the 
ertebral bodies of the twelfth dorsal and the 
ipper four lumbar vertebrae together with the in- 
ervening disks and the transverse processes of 
he lumbar vertebrae. The muscle unites with 
he broad iliac muscle, which takes its origin 
rom the inner aspect of the ilium, and together 
hey slide beneath the inguinal ligament as a 
endon to insert into the lesser trochanter. The 
nuscle flexes, adducts and externally rotates die 

1. Stranded, G. : Subcutaneous Rupture of the 
Iliopsoas Muscle, Acta chir. Scandinav. 86:149, 1942. 

2. Haldeman. K. O.. and Soto-Hall, R. : Injuries 
to Muscles and Tendons, J. A. M. A. 104:2319 
(June 29) 1935. 


femur, and if the femur is fixed the spine and 
pelvis are flexed. The muscle is covered by a 
broad, firm fascial sheath, which is attached 
mesially to the anterolateral border of the lumbar 
vertebrae and laterally to the anterior layer of 
the lumbodorsal fascia. Superiorly the fascia 
opens directly into the posterior mediastinum, 
and interiorly it gives rise to a bursa, which is 
situated on the anterior aspect of the hip joint 
and may communicate with the joint proper. The 
sheadi is covered by areolar tissue, which serves 
as a bed for the kidney, ureter, ascending colon, 
duodenum and root of the mesentery on the right 
and the kidney, ureter and descending colon on 
the left. The blood supply of the psoas muscle 
comes from the iliolumbar branch of the hypo- 
gastric artery, the deep circumflex iliac branch 
of the external iliac artery and the lumbar 
branches of the aorta. There are numerous small 
lymph glands in the vertebral insertions of the 
psoas muscle fibers, and a large chain of lymph 
channels, which drain the lower extremities and 
the pelvis, lies above the sheath of the psoas 
muscle. The twelfth dorsal nerve emerges 
through the diaphragm and passes behind the 
psoas muscle. The iliohypogastric nerve runs 
through the psoas muscle just below the renal 
vessels; the ilioinguinal and lateral femoral cu- 
taneous nerves travel beneath the psoas muscle, 
and the genitofemoral nerve runs first through 
the psoas muscle at the level of the second lumbar 
vertebra and then along its anterior sheath. The 
femoral nerve lies inside the muscle from its 
origin in the plexus down through the lacuna 
musculorum. 

In view of the intimate association between 
the lymph glands and the vessels draining the 
pelvis and the lower extremities, it is easily 
understood how infection of the lower extremities 
might drain into the lymph chain of the psoas 
muscle, with suppurative adenitis and formation 
of an abscess within the psoas muscle. Infection 
along the root of the mesentery, perforation of 
the bowel, diverticulitis or appendicitis by agglu- 
tination with the anterior sheath of the psoas 
muscle may also produce abscesses of the psoas 
muscle. Tuberculosis of the dorsal and. in rare 
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instances , 3 of the cervical vertebrae may dissect 
down through the posterior portion of the medi- 
astinum and enter directly into the psoas muscle, 
inflammation of the psoas muscle produces con- 
tracture with flexion, adduction and external 
rotation of the femur. By pulling on the inter- 
\ ertebral disks and the transverse processes on 
that side scoliosis is produced, with evident con- 
cavity toward the affected side. In view of the 
fact that the psoas muscle lies in an oblique 
position to the vertebrae, any expansion of the 
muscle from infection or tumor will push struc- 
tures lying above it lateralward into the lumbar 
fossa. Retrograde pyelograms therefore should 
and do reveal displacement of the lower pole of 
the kidney and the upper third of the ureter when 
a mass in the psoas muscle is present. Sudden 
increase in pressure within the psoas sheath due 
to hemorrhage and/or infection may irritate the 
enveloped nerves sufficiently to produce symp- 
toms of neuritis. Nerves are not involved with 
chronic slowly progressive lesions, such as arthri- 
tis of the spine due to tuberculosis. Acute and 
chronic masses of the psoas muscle may present 
in the flank, the abdomen, the pelvis or the 
infrainguinal position. Pus within the sheath 
dulls or obliterates the outline of the psoas mus- 
cle on the roentgenogram. In hemorrhage, with 
an intact psoas sheath, the outline of the muscle 
will be preserved on roentgenograms of the kid- 
ney, ureter and bladder and at times bulging of 
the lateral border of the muscle may be noted. 

The following case report typifies the syndrome 
and introduces a pathognomonic roentgeno- 
graphic sign. 


On admission to the hospital the soldier appear* 
be moderately .11 and in severe pain. He ~ 
- ^ p '" e P 0s!t,on » turning slightly to the left with 
right knee and thigh moderatdy flexed. On exs 
nation iulness in the right flank was noted, with 
spasm and prominence of the lateral costal interdk 
tions of the right latissimus dorsi muscle. The tent 
• nes /, >n ‘ he , v> ht costovertebral angle was exquisite ; 
could be followed forward to the flank. There i 
extreme scoliosis of the lumbar spines to the left, v. 
concavity toward the right. An apparent but not act 
shortening of 1 inch (2.5 cm.) of the right leg v 
noted. No tenderness was evident over the veitet 
spines and the paravertebral muscles. The abdoa 
was flat, with slight tenderness on deep pressure in : 
right upper quadrant. Slight hyperesthesia was d 
played in the right groin along the course of the il 
inguinal nerve, with subjective soreness over the sere 
skin. Ludloff’s sign (to be discussed later in the p 3 pe 
was positive. The reflexes were normal. 



REPORT OF A CASE 

A 19 year old soldier, identical twin, with no past 
record or familial history of bleeding, was well until 
twelve days prior to his admission to the hospital, when 
he executed a jackknife dive from a 12 foot (3.6 meter) 
board, twisted his body to the left in midair and felt a 
sudden tearing pain in the right lumbar region. The 
pain disappeared and did not prevent him from swim- 
ming about and later from performing his norma! 
duties, which included long marches. Several days later 
he noticed dull aching pain in the right side of his back. 
and in the week prior to his admission to the hospital 
the pain became more severe and constant. The pam 
was increased on walking and deep breathing and was 
not relieved by change in position. A sensation of sore- 
ness in the scrotum was noted for approximate y one 
week, and the patient felt as if be had been kicked 
in that area. The urine was said to have been slight!) 
red several days prior to hospitalization, but it was 
otherwise normal. When he walked about he felt as f 
his right leg was weaker and shorter than his left. 
There were no urinary or digestive symptoms He had 
felt warm for several days, and the night be 
pitalization he had noted a slight chill. 

- a trw»rt 7 ■ Renort of a Case of Psoas Abscess 
Resulting* from Tuberculosis of the Cervical Spine, 

New England J. Med. 211:6/0, 19a ■ 


Fig. 1. — Pyelogram showing a normal pelvis ^ 
calices and definite lateral deviation of the upper 
of the right ureter and the lower pole of the nri* 
kidney. 


The temperature was 101 F., the pulse rate . 
the respiratory rate 20. The red blood cell cot 
4,600,000, with a hemoglobin content _of SO pc 
the white cell count was 11,000, with 73 per cer 
morphonuclear cells. A roentgenogram of the al 
revealed normal shadows of the psoas muscle at 
tebrae. Repeated examinations of the urine gave 
five results for albumin, casts and cells. Cyst' 
examination showed a normal bladder with . 
renal function and obstruction of the right urct 
retrograde pyelogram (fig. 1) revealed a norma! 
and calices and definite lateral deviation oi the 
third of the right ureter and the lower pole oi Inc 


idney. 

The diagnosis of a mass in the right P-” d * r 
•Inch was pushing the kidney and ureter htm 
[to the lumbar fossa, was thus established. W 
: the history of acute trauma the mass «« * ■ 
i be an infected hematoma. The patient • 
iliathiazoie but continued to have a reunite ' 
ith a temperature which hovered about • 

mplafned of a gre3t deal of pain m the - ‘ 
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the back and in the right thigh, and the scoliosis 
the flexion contracture of the right thigh increased. 
< days after his admission to the hospital operation 
performed and an infected hematoma of the right 
aas muscle drained through a modified Faxon 4 in- 
■' i This incision, rather than the classic exploratory 
■ ' i incision, was used because extension of the sup- 
■ process into the subphrenic space was antici- 
ted. With the patient under spinal anesthesia induced 
th tetracaine hydrochloride an oblique incision was 
-de in the right posterior axillary line over the 
elfth rib, and the distal 3 cm. of the rib was resected. 
' muscles were split at the level of the first lumbar 
rtebra, the peritoneum together with Gerota’s fascia 
• s pushed forward and the psoas muscle was found 
be covered by a dull gray edematous fascia. In- 
ion through the sheath revealed a large cavity con- 
ning pus and blood. The cavity measured 10 cm. in 





Fig. 2. — Pyelogram taken six’ weeks after the opera- 
on, showing normal shadows of the psoas muscle with 
o evidence of lateral deviation of either the ureter or 
le kidney. 

■ngth and 5 cm. in diameter and was situated at the 
ivel of the first, second and third lumbar vertebrae, 
'here was no extension of the inflammation to the 
ubphrenic or the periphrenic space. A large Penrose 
,iin was inserted into the cavity, and the wound was 
loscd in layers about the skin. Cultures of pus re- 

A Staphylococcus aureus nonhaemolyticus. The 
■ ii>crature gradually returned to normal. The drains 
-ere slowly removed, and the drainage disappeared in 
'teen days. Six weeks after the operation, cystoscopy 
flowed a normal bladder and renal function, and retro- 

te pyclograms revealed normal shadows of the 
"fs muscle with no evidence of lateral deviation of 
ither the ureter or the kidney (fig. 2). LudlofTs sign 
vas negative postoperative!}-. The patient was dis- 
h.irged to full military duty, and a follow-up letter 
ix months later reported the soldier to be completely 
veil and on active military duty. 

4. Faxon, X.: Logical Approach to Subphrenic 
\bsccss. Am. 1. Surg, 54:114. 1941. 


COAT JI ENT 

Injuries of the psoas muscle are rare, and 
Strandell’s report of 13 cases contained only S 
authentic cases of rupture of a normal muscle. 
All these 8 cases involved young men ; 3 of the 
ruptures occurred while the men were lifting 
heavy weights ; 2 occurred when the men fell back- 
ward; 1 happened while the man was in a split 
position and 2 occurred while the men were 
jumping over a fence or somersaulting over a 
box. The case reported here can be likened to 
the last in that the soldier incurred his injury- 
while twisting his body- in a jackknife dive. 

The typical clinical picture in these cases is 
sudden intense pain in the lower portion of the 
abdomen, in the flank or in the hip, often accom- 
panied by a knocking sound, which is said to be 
characteristic of rupture of a tendon. The pain 
disappears quickly as a rule, and the patient is 
able to work for hours or days before the pain 
returns. The victim begins to walk with a limp 
and notes difficulty in raising the affected leg. 
In this case the soldier felt that his right leg was 
shorter than his left. 

Ludloff’s sign 1 is said to be positive in all 
cases of severe irritation and rupture of the psoas 
muscle, and it was positive in this case. The 
sign is positive when the patient can flex the 
thigh while in the recumbent position but is 
unable to lift the thigh while in a sitting position 
with the hips flexed at 90 degrees. The test 
depends on the flexion activity of the rectus 
femoris and the tensor fascia lata muscle without 
aid of the psoas muscle with the patient in the 
supine position. When these muscles are re- 
laxed with the patient in the sitting position 
disability- of the psoas muscle prevents flexion or 
lifting of the thigh. In this case the sign yvas 
positive before and negative after operation. The 
hip joint is free with passive motion at first, 
but later flexion contracture and pain prevent 
mobility of the joint. 

A distinct mass is usually felt below the in- 
guinal ligament, although at times fulness alone 
may be noted in the abdomen, the iliac fossa or 
the lumbar region. 

Neural lesions have been reported in associa- 
tion yvith trauma to the psoas muscle; in 1 case 
there yvas involvement of the femoral nerve with 
paralysis of the quadriceps femoris and adductor 
muscles and loss of sensory- function of the lateral 
femoral and the saphenous nerve. In the case 
reported here there yvas temporary sensory im- 
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pairment of the ilioinguinal nerve. Tallroth 5 
said that 5 cases of hemophilia associated with 
spontaneous hemorrhage in the iliopsoas muscle 
have been reported in the literature. He de- 
scribed a sixth case in which there was also 
temporary paralysis of the femoral nerve. The 
prognosis is usually good for both motor and 
sensory paralysis of nerves as long as operation 
with decompression of the intramuscular pres- 
sure is performed early. 

In the reported cases the psoas muscle was 
poorly visualized or obliterated when the sheath 
was torn and blood diffused beyond the confines 
of the muscle. Bulging of the lateral border of 
the psoas muscle was noted in 1 case. Deviation 
of the ureter and kidney by a mass in the psoas 
muscle has been noted, but no emphasis has been 
placed on its diagnostic importance. McNally 
and Case 0 reported on an echinococcus cyst of 
the psoas muscle which produced definite lateral 
deviation of the upper urinary tract. Beer’s 7 
report described ureteral deviation in 2 cases of 
abscess of the psoas muscle which were first 
thought to be cases of perinephritic abscess. 

Extravasated blood in muscle tissue may be- 
come absorbed, produce loculated cysts, calcify 
or become infected. Beer 7 mentioned a case of 


It is possible for the abscess to invade i 
ascia with formation of a perinephritic 
to perforate the peritoneum with con 
peritonitis and in rare instances even to 
into contiguous bowel. 6 Infection occu 
--5 per cent of Sfrandelf’s cases, with no fa 
Two of the 5 patients with hemophilia r 
on by Tallroth became infected, and 1 die 
Differentiation of abscess of the psoas 
from other disease may at times be diffici 
those cases in which there is a mass in tin 
muscle with no history of acute injur)' c 
stitutional symptoms of acute suppuratic 
possibility' of arthritis of the spine due to 
culosis should be considered. The Mantoi 
and roentgenograms will usually reveal th 
logic factor. Osteomyelitis of the femu: 
start clinically with contracture of the psoa: 
cle, and careful examination will usually 
local tenderness ; roentgenograms will rever 
rnal shadows of the psoas muscle and of the 
part of the urinary' tract. So-called pr 
psoitis 5 occurring in young children from f 
culosis or by lymphatic extension from inft 
of the skin or bones of the lower extremitie 
produce the typical syndrome of trauma ti 
psoas muscle. In this syndrome the ons 


abscess of the psoas muscle with a loculated acute, no previous traumatic episode is nbtec 
calcific mass which might have been due to examination reveals pronounced flexor con 
previous injury. If infection supervenes by' vas- tion, occasional neuralgic symptoms and a ] 
cular or lymphatic extension, chills and fever rive Ludloff sign. Roentgenograms will s 
appear. This usually occurs, according to Raez, 8 normal shadows of the psoas muscle, but if 
in seven to eight day's after the acute injury', puration ensues the obturator muscle 
With the onset of suppuration there is an increase (bulging of the medial outline), will be pres 
in pain with radiation down the thigh, and the Perinephritis may give a similar history 

11 ncuflfiv rei 


patient appears extremely ill. The infection way s *& ns > but roentgenograms will usua y rei 


■t i i j * 

become localized or may spread downward to- 
-ard the lesser trochanter. If the iliac bursa is 


obliteration of the psoas muscle and normal p 
tion of the ureter and kidney. Perforation of 


•aro rne lesser rrocnanrer. n rne mac uursa is * * . . : . ,, , 

involved, signs resembling coxitis with severe appendix, 10 sigmoid dnerticuhtis P 
pain on motion of the hip joint may be noted. tI0n of the ileum by a foreign bo y 
In a small percentage of cases in which the iliac reported as t e cause o a scess 
bursa communicates with the hip joint secondary niusde, *"d *he* POss b.l tej 
synovitis will occur. The suppurative process tamed. SubphnW abscess may simulate - 

may break through the fascia at the i lesser Hro- 

chanter and present beneath the inguinal ligament g 8 P (he !es ; 0 „. 


banter and present benea m tnemgummng^n ° ^ should locate tIie lesion, 

s a subcutaneous abscess The abscess may ^ ^ doubt numerous minor degf« 

enetrate the anterior sheath of the psoas muscle, t0 the oas musc j e which may prods’ 

iving rise to peritoneal irritation, paralytic ileus * c 


md clinical signs of an intra-abdominal mass. q S chroeder, E. : Primary Psoitis, Acta chfc S-j 
dinar. 81:13S, 193S. Cohcn-Sotal 1: Acute In ;- 

5. Tallroth. A. : Hemophilia with Spontaneous Suppurations Deyelopmg fhcath o »>- 

demorrhasre in the Iliopsoas Muscle Followed bv In- Rcv . de chir., Pans 74:g4. 1936; ^tracic , 

ry to the Femoral Nerve. Acta ch.r. Scandmav. 82: 1. Gynea f &Ob*t } : Pw « .Wv 

6. McNally, A., and Case, J.B.: Echinococcus Cyst of the Appendix, Surgery- ^ y 


f the Left Psoas Muscle, Am. J. Surg. 51:419, 1?4I. 

7. Beer, E. : Psoas Muscle Abscess Simulating 

-erinephritic Abscess, J. Mt Sina: Hosp. 4:928, 193-. 

" Lcz B‘ Acute Psoas Abscess Arising m 

ports ZentraiM. f. Chir. M:4 52, 1937. 


OI 1 1 Lvall A- •’ Acme Psoas Abscess C»wJ L 

Diverticulitis, Brit J. Surg 24:192 ^ 

12. Sinclair, A. S.: A Case m Psoas Ab ; 

Due to Osteomyelitis of the Spine Hut to lo.t- 
Cana d. M. A. J. 45:13/, EM- 
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Id pain in the back and contiguous intestinal 
Itation. The cause in some cases of meralgia 
resthetica may be subcutaneous injury of the 
oas muscle. Pain in the back associated with 
icsthesia along the saphenous, lateral femoral 
taneous and genitofemoral nerves should sug- 
st injury of the psoas muscle. Mild fibrillar 
jury of the psoas muscle should be treated 
nservatively with rest and local heat. In those 
ses in which there are associated mild vaso- 
otor changes and no involvement of peripheral 
iv s the treatment is expectant, but if signs 
neuritis or infection supervene operation is 
Jicated. For all large hematomas in the ab- 

■ - of a blood dyscrasia, incision and drainage 
ould be practiced. The incision depends on 
e site of the mass in the psoas muscle. In the 
ac fossa the best surgical approach is the longi- 
dinal incision of Ludloff ; one searches for the 
jscess on the medial aspect of the thigh between 
e gracilis and the adductor longus muscle, 
)ing through the pectineus muscle, and should 
icate it either within or without the iliopsoas 
"scle. 13 In masses above Poupart’s ligament, 
. Gibson extraperitoneal incision for explora- 
on of the lower ureteral region is excellent. In 
•asses in the upper portion of the psoas muscle 
ie approach may be made through the usual 

■ .^r renal exploratory incision or a modifica- 
on of Faxon’s posterior subphrenic incision. 

13. Freiberg, J. A., and Perlman, R. : Pelvic Abscesses 
ssociateel with Acute Purulent Infection of the Hip 
lint, J. Bone & Joint Surg. 18:417, 1936. 


SUMMARY 

A patient with an infected hematoma of the 
psoas muscle presented the typical clinical syn- 
drome associated with trauma to the psoas 
muscle. 

With this syndrome a history of sudden pain 
associated with violent exercise followed by a 
latent asymptomatic period and subsequent pain 
and disability is obtained. Examination reveals 
flexion contracture of the thigh with adduction 
and external rotation. There are scoliosis of the 
lumbar vertebrae away from the affected side 
and apparent shortening of the leg on the affected 
side. A mass or fulness is found in the Sank, 
abdomen, iliac fossa or infrainguinal region. A 
normal outline of the psoas muscle is seen on 
roentgenograms, and lateral deviation of the 
upper third of the ureter and the lower pole of 
the kidney on retrograde pyelography is noted. 
Irritation of nerves is found in acute large hemor- 
rhagic extravasations, with complete recovery 
following adequate drainage. Complications of 
hemorrhage in the psoas muscle include forma- 
tion of cysts, calcification and infection. Occa- 
sionally abscesses of the psoas muscle may 
perforate into perinephric and peritoneal spaces 
and contiguous bowel. If the abscess descends 
to the level of the lesser trochanter, bursitis, 
synovitis or subcutaneous abscess may result. 
The syndrome should be differentiated from 
perinephritis, coxitis, osteomyelitis of a vertebra 
or of the femur, primary psoitis and intra- 
abdominal abscess. Early operation results in 
recover} - and no permanent disability". 
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Calculus of the bladder is endemic in parts of life, and 
China. Thomson 1 reported 2,949 lithotomies 
performed at the Canton Hospital between the 
years 1861 and 1919. Olpp and Kuhne, 2 in the 
same province observed 189 cases of vesical 
calculus in nine years. Cochran 3 in Anhwei 
Province, in Central China, treated 227 patients 
with calculus of the bladder in the course of 
twelve years. In five years I saw about 150 
patients with vesical calculus at the University' 

Hospital in Tsinan, capital of Shantung Prov- 
ince; 126 of these patients admitted for treatment 
form the basis of this report. 

Shantung is a northern coastal province. The 
dense population, estimated at about 38,000,000, 
is largely rural, wresting a subsistence from the 
arid soil by' means of a primitive system of irriga- 
tion. Although the winters are long, the total 
number of hours of sunshine during the year is 
large. 

INCtDEXCE 


in 72 per cent the onset of svmj 
was before the age of 7 years. 

Symptoms frequently started in the sp 
exacerbations of symptoms were most con 
in the spring months and least common di 
the summer. 


Three fourths of the patients with vesical 
calculus came directly' from the country; the 
remainder gave city or town addresses, but the 
latter group included several boy's of farmer 
stock who were attending school in the city'. All 
of the patients, without exception I believe, be- 
longed to the poorer classes of society; 4 were 
beggars. 

In the present series, 121 patients were males 
and 5 were females. 

The age incidence was remarkable. Seventv- 


ETIOLOGY 

Infravesical obstruction was found in or 
per cent of the patients. Three patients 
stones which had formed around a foreign 1 
in the bladder. There was no evidence i 
the history’, physical examination or analysi 
the vesical calculi that renal stone had occm 
in any of these patients or that it had playt 
part in the pathogenesis of the disease. In i 
renal stone was rarely observed in that provii 
Shantung is a dry region with extremes 
temperature. The water is extremely hard, 
is noteworthy' that the patients were most f 
of symptoms in the hot summer months, nl 
consumption of water is large hut when the nr 
is likely to be concentrated. 

The seasonal incidence of symptoms suggt: 
a dietary factor in the pathogenesis. During t 
long winters the people, if poor, subsist chid 
on cereals, vegetable oils and vegetables poor 
color. Children are commonly weaned after tl 
second or third winter, and during the next thri 
or four years they arc fed largely on cereal 
especially in winter. Although in summer thci 
is a larger variety of foods available, even l< 
tire poor, evidences of vitamin deficiency nr 
found commonly in patients of all ages. I* 
especially in children. Some of my patients 


four per cent of the patients were between 5 „_ r 

and 15 years and only 7 per cent over 25 years vesical stone complained of night hUndnc-^ 
of age. In 35 per cent of the series urinary Furthermore, many of the little country chi < 

‘ rU n naked, or nearly naked, in the bright stir- 
shine during the warm months of the year, 
is probable, therefore, that hypervitatniimsi; l 
and vitamin A deficiency coexisted in many in- 
stances, a combination which has l>ecn u.-c 
produce urinary calculi experimentally 1 
animals. 4 


symptoms began during the first three years of 

From the Department of Surgery, University of 
Utah School of Medicine. 

1. Thomson, J. O.: Lithiasis at the Canton Hos- 
pital, China M. J. 35:347, 1921. 

2. Olpp and Kuhne, cited by Jefferys, \V. H., and 
Maxwell, J. L. : Diseases of China, Including Formosa 
and Korea, Philadelphia, T. Blakiston's Son & Co., 
1910, pp. 540-585. 

3. Cochran, S.: Choice of Operation in Vesical 
Calculus, China if. J. 27:285, 1913. 


4. Best, C. H., and Taylor, S. V, : Ti.c 
logical Basis of Medical Practice Baltimore, Wi- 
fe Wilkins Company, 1943, p. l-D. 


82 



PRICE— CALCULUS OF BLADDER IX CHIXA 


So 


SYMPTOMS 

Most of the patients had a far advanced con- 
ion, having been brought to the hospital as a 
t resort. The duration of symptoms ranged 
>m five days to thirty years, the average being 
e years. A history of attacks with symptom- 
■e intermissions was characteristic. The fol- 
ving incidence of symptoms was noted : 


Percent- 

Symptom age 

in 96 

Percentage 

. enile 86 

'uprapubic 2S 

Perineal 17 

Lumbar 7 

Rectal 1 

Referred to thighs 1 

fficulty in micturition 91 

equency 76 

llling on penis for relief of pain 64 

ematuria 45 

rine expressed drop by drop 42 

oppage of urine 40 

anding on head and shaking body for relief of 

stoppage or of pain 3S 

'halky” urine 25 

rotrusion of anus or prolapse of rectum 21 

assage of small stones or sand 16 

icontinence of urine 13 

cute retention of urine 5 


DIAGNOSIS 

In an advanced stage the symptoms were so 
,-pical that the diagnosis was rarely in doubt. 

In 30 per cent of patients the stone or stones 
ould be felt through the rectum. The ability 
3 do so usually indicated a large stone fixed in 
osition by a contracted bladder, by adhesion to 
he bladder wall or by impaction in the prostatic 
•ortion of the urethra. 

Roentgenographic examination rarely failed 
o provide reliable and accurate information re- 
garding the number, size, position and even 
tructure of the stones. Two patients had stones 
vliich cast no shadows, and 1 patient (not in 
he present series) who had urethral obstruction 
md roentgenographic signs of vesical stone was 
ound at operation to have a greatly thickened, 
contracted bladder filled with chalky urine, but 
10 stone. Multiple calculi were not uncommon, 
nit the usual finding was a single large calculus. 
The largest stone encountered was hourglass in 
shape and 9 cm. long and weighed 235 Gm. The 
patient had had symptoms for thirty years. 

Cystoseopic examination was not employed 
routinely. Since most of the patients were small 
children and poor surgical risks, it did not seem 
wise to subject them unnecessarily to the addi- 
tional administration of an anesthetic and the 
trauma of a cystoseopic examination. Even in 
adults it was often impossible to carry out satis- 


factory cystoseopic examinations because of 
severe cystitis, contracted bladder or stones im- 
pacted in the urethra. 

Two patients had obstructive phimosis ; 1 had 
a traumatic stricture of the membranous urethra 
and 2 had strictures following gonorrhea. There 
were no cases of prostatic enlargement or ob- 
struction. 

Some degree of cystitis was almost alwavs 
present ; mam- patients had gross infection. 
Usually, on the patients’ admission to the hos- 
pital. the bladder was irritable and spastic and 
would tolerate only a small quantity of urine 
or instilled fluid, but great improvement usually 
resulted after a few days of simple drainage and 
gentle irrigations. Some bladders were con- 
tracted and fibrosed, however, and improved 
only slightly during the preoperative regimen. 

More than half the patients on hospitalization 
showed serious impairment of renal function, as 
measured by excretion of phenolsulfonphthalein : 
however, many of these patients improved re- 
markably during the preoperative period. The 
patients with the most severe involvement had 
tenderness in the costovertebral angles and an 
increase in the nonprotein nitrogen of the blood, 
and they excreted only traces of phenolsulfon- 
phthalein in two hours. 

Many of the patients were malnourished. 
Anemia and hypoproteinemia were frequentlv 
observed. Intestinal parasites were present in 
almost even- case. Protrusion of the anal 
mucosa or true prolapse of the rectum from 
excessive straining was not uncommon in the 
younger children. A minor, but annoying, com- 
plication was dermatitis, due to incontinence 
of urine. 

PREOPERATIVE TREATMENT 

Because of the poor physical condition of many 
of the patients, emphasis was laid on unhurried, 
adequate preoperative care. Rest in bed. seda- 
tion. use of an indwelling urethral catheter, 
gentle irrigations and instillations, administra- 
tion of urinary antiseptics by mouth, institution 
of a high caloric diet, treatment of anemia and 
intestinal parasites, correction of fluid and elec- 
trolytic balances and general nursing care seldom 
failed to bring about pronounced general im- 
provement. Especially important was employ- 
ment of the indwelling catheter : if properly 
placed. it usually relieved the pain and spasm 
to a large extent and provided for the all-impor- 
tant free drainage of urine. 

Two patients with tightly impacted stones and 
acute retention required suprapubic aspiration of 
urine; 2 others required preliminary suprapubic 
cystotomy. It was found advisable to place the 
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latter patients prone on a Bradford frame, so 
that the urine would drain freely, dripping into 
a pan. 

SUPRAPUBIC LITHOTOMY 

The procedure to be described was evolved at 
the University Hospital during a period of sev- 
eral years. 


Operative T cclmic. — Immediately before operation, 
preferably before induction of the anesthesia is started, 
a relatively large soft rubber catheter is introduced 
through the urethra and the bladder is irrigated repeat- 
edly with isotonic solution of sodium chloride or a 
solution of boric acid until the fluid returns dear. No 
force other than gravity is used in the irrigation, the 
fluid being poured into the barrel of a large glass 
syringe, the nozzle of which is connected directly to 
the protruding end of the catheter. The capacity of the 
bladder under such conditions is noted; frequently it is 
not more than SO or 75 cc. when this small amount of 
pressure is used. After the irrigation, the piston of the 
syringe is engaged, and a corresponding amount of air 
is injected slowly into the empty’ bladder. The catheter, 
pinched with a clamp, is left in place. This gentle irri- 
gation and measured inflation obviate all danger of rup- 
ture of an ulcerated bladder wall or of air embolism; 
it will not even cause bleeding of congested mucosa. 

The suprapubic region is cleaned and draped. A ver- 
tical midline incision is made about twice the length 
of the smallest diameter of the stone, as seen on the 
roentgenogram. The pyramidalis muscle, which may be 
greatly’ hypertrophied, is best split in the midline from 
below upward. Care is taken not to bare the pubic 
bone. The anterior surface of the bladder is disturbed 
as little as possible, the peritoneal reflection being 
rubbed upward gently' with gauze in the midline only. 
Nicking or tearing the peritoneum at this stage is of 
\ no consequence provided the defect is observed and is 
closed promptly and completely. It is not necessary to 
discontinue the operation on that account. 

The presenting wall of the bladder is held forward 
with two traction sutures of medium silk, which pass 
’"ough all the coats of the viscus. This maneuver not 
only prevents the surgeon from losing his way while 
dissecting through the sometimes thick fibrous bladder 
wall but keeps the mucosa from retracting and thus 
facilitates subsequent closure. The circulating nurse 
then reaches a hand under the drapes and removes the 
clamp from the catheter, so that any fluid inadvertently 
left in the bladder may have an opportunity to escape. 
The bladder wall is incised vertically, the two large 
midline veins being avoided if possible. This incision, 
which is about one and a half times the diameter of 
•the stone, is first carried to but not through the mucous 
membrane, so that full hemostasis may be secured before 
the vesical cavity is opened. This is an important point, 
for blood in the bladder may ruin all chances of a 
smooth postoperative course. A nick in the mucosa 
permits air in the bladder to escape harmlessly, but 
should any fluid appear the opening is promptly closed 
by’ crossing the traction sutures until the fluid is aspi- 
rated by means of a syringe, with a long blunt nozzle 
thrust through the hole in the mucosa. The escape ot 
any of this infected fluid into the incision is to be 
avoided, since it results almost inevitably m postopera- 
tive infection and leakage of urine. The mucous ^mem- 
brane is now opened widely, exposing the stone m the 
base of the bladder. 


of the bladder, it must be freed gently- The 
brought fonvard on the finger and is rotated, 
it may be grasped across its shortest diam e 
an appropriate forceps introduced alongside th< 
ringer, forceps and stone are removed, particu 
being taken not to contaminate the wound. In ; 
of a large stone it is well to protect the wou 
. dry gauze. The finger is now introduce! 
and the entire vesical cavity is palpated systeir 
for other stones, diverticula, incrustations, po 
other abnormalities. If none is found, the circ 
nurse again reaches under the drapes and pulls 
catheter until the internal end lies in proper p 
protruding about an inch (2.5 cm.) into the t 
I hereupon, the palpating finger is yvithdrawn i 
contaminating the wound, and the surgeon chan 
gloves. The bladder should not be irrigated duri 
operation, since nothing of value is accomplished 
by, but much harm may’ be done by infectii 
incision. 

The bladder wall is usually closed without dr 
in three layers. First, the mucosa is repaired witi 
tinuous suture of 000 plain surgical gut, much ; 
peritoneum is closed after a McBumey incision, 
step, which is contrary to the usual teaching 
adopted because it restores normal anatomic re): 
reduces to a minimum the defect as seen from i 
the bladder, prevents bleeding into the bladdet 
lessens the chances of postoperative leakage of 
Next, the muscular (or fibrous) walls are approxii 
accurately without invagination with several interr 
sutures of 00 or 0 chromic surgical gut. Finally 
loose areolar tissue on the anterior surface of the 
der is drawn over the defect with a continuous si 
of fine plain surgical gut. The abdominal wall is c! 
a small rubber drain being left in the space of Rel 
To insure immobility, the catheter is anchored 
sutures in the prepuce. 

The technic just described was at first employed 
in favorable cases, but gradually I have come to u; 
with satisfaction as a routine, except in the prc;i 
of large, tightly impacted stones. Those stones pre 
special problems. Before operation it may be impost 
to gain a clear idea of the condition of the bladder 
kidneys, and treatment is hampered by inability to A 
the bladder by a urethra! catheter. At operation 
traction of the stone is sometimes extraordinarily <■ 
cult, especially if it is hourglass in shape with 
constriction tightly grasped by the neck of the bbik 
In such instances it has been found helpful to wt 
bimanually, with one finger in the bladder and a tin; 
of the other hand under the sheets in the rectum. . ■■ 
these bladders and stones are usually heavily imp 
contamination of the incision can scarcely be avoi-e 
consequently’, it is best to drain the bladder 
pubically. I have never encountered a stone that ci« 
not be removed suprapubically, but there were tp‘ 
stones in the present series which probably cop- r 
have been removed successfully by any other rou.c- 

Postopcralivc Core .- The urethral _ catheter is c' 
nected to a rubber tube, which drams into a 


IlCCtCLi *1/ « „ ~~~ — , _ ^ , .{ * J r * 

beside the bed. Special care is taken o keep 1 hii 
age system working continuously and efficien.ly, • 

_ .i-- rrrav become distended 2 Tin ^ 

The bladder is not usually tr. 


wise 

the prevesical space. 


gated after operation, but abundant fluids are P' 
keep it flushed out. If all goes well , the 

r*>fnnv<»d on the third or fourtn daj a * - * • 


2Sc OI Ulv uiauuw . . « 

At this point the surgeon inserts his finger cautious y 
into the bladder. If the stone is adherent to the wall may 


drain is removed on the third ^ 
don and the catheter on the tourth to: th ! 
Children whose incisions have I'«!ed b ' j- r / c rrr. 
safely be let out of bed alter a wet/-, i ■■ 
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ikaline, should be rendered acid. Dietary and general 
ienic measures are continued, and before discharge 
n the hospital the patient or his parents are given 
ice regarding the future diet and the intake of fluids. 

RESULTS 

'ince the treatment just described was de- 
oped during a period of years, it was applied 
its entirety only to the more recent patients 
the present series. It is thus possible to com- 
.e the results- of different operative technics 
the same clinic. 

In 12 patients the bladder was drained supra- 
bically after removal of the stones. Perhaps 
i condition of these patients was the most 
.ious; at any rate, the results were compara- 
•ely poor. Hospitalization averaged sixty 
ys, and an average of forty days was required 
fore leakage of urine from the incision ceased 
.tirely. All the patients had an uncomfortable, 
.d some of them a stormy, convalescence, 
wo died. 

In 36 patients the bladder was closed without 
•ainage, although no particular care had been 
ken to avoid contamination of the wound with 
intents of the bladder. In some instances the 
adder had been distended with fluid, which 
reaped when the viscus was opened ; in others 
ffained urine had been the source of infection, 
nd in still others the infected bladder had been 
'rigated during operation. These patients were 
a the hospital an average of thirty-one days, 
ri 70 per cent the wounds became infected 
o a greater or less extent, and 66 per cent had 
>ostoperative leakage of urine from the incision. 
Only 22 per cent had healing without leakage or 
nfection. There were no deaths. 

In 35 patients all the essential features of the 
reatment which I have described were success- 
-ully carried out. The average stay of these 
latients in the hospital was eighteen days; in 
16 per cent the wounds showed some infection. 
3 per cent leaked and S4 per cent healed with 
neither leakage nor infection. There were no 
deaths. My personal series included 18 of these 
patients, for whom the average time from opera- 
tion to discharge from the hospital was eleven 
days ; 1 of the wounds showed slight infection. 

A fourth, miscellaneous, group included 2 pa- 
tients who refused operation, 2 who were mori- 
bund on admission to the hospital and died 
without operation and about 40 seen early in the 
scries for whom various methods, later aban- 
doned, were tried. 

Urinarv incontinence did not occur postopcra- 
tivcly in any case. 

Tlw operative mortality for the entire series, 
which represents the work of nine general sur- 


geons, including junior men of the resident staff, 
was 1.6 per cent. 

Fortunately, autopsies were made on the 4 pa- 
tients who died. One patient had bilateral hydro- 
ureter and hydronephrosis ; 2 had bilateral pj-elo- 
nephrosis, and the fourth had hydronephrosis 
on the right side and pyelonephrosis with mul- 
tiple abscesses in the cortex, extensive peri- 
nephritic infection and beginning empyema on 
the left side. Lithotomy was attempted with 2 
of these patients ; the other 2 died without opera- 
tion shortly after admission to the hospital, 
despite drainage of the bladder with a catheter. 
All 4 patients had tenderness in the lumbar 
region; 3 had fever, and none excreted more 
than a trace of phenolsulfonphthalein in two 
hours. 

A number of adult convalescents were 
examined cystoscopically one to two weeks after 
operation. The bladders which had been closed 
as described showed smooth healing, with little 
or no reaction, whereas those closed in the con- 
ventional manner usually showed invagination of 
uncovered vesical muscle with some surrounding 
inflammatory reaction. 

It was not possible to follow most of these 
patients after their discharge from the hospital. 
Since they left pleased and grateful and none 
returned with vesical symptoms, it may be 
assumed that few, if an}-, had recurrence of stone 
during the period covered by this study. There 
were 2 patients with recurrent stone in the pres- 
ent series, however, both patients haring been 
operated on previously elsewhere. In 1 the stone 
obviously had formed around a silk suture, which 
was still attached to the bladder wall. 

COMMENT 

Neither perineal lithotomy nor the crushing 
operation was employed in the present series of 
patients. The former is a destructive procedure, 
which probably should be reserved for stones 
associated with prostatic disease (Young 5 ). 
Litholapaxy was contraindicated in virtually 
every case because of stricture, small urethra, 
impaction, large stone, severe cystitis, spastic 
or contracted bladder or other conditions. 

The method of treatment described in this 
paper does not contain many new features ; its 
value lies rather in the application of well recog- 
nized surgical principles and the sequence of 
certain essential steps. Briefly these are: (a) 
accurate diagnosis, which includes not only the 
demonstration of stones but an appraisal of the 

5. Young, H. H. : Practice of Urology, Philadel- 
phia. W. B. Saunders Company, 1926. vol. 1, p. o6S; 
vol. 2, pp. 335 and 405. 
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condition of the entire urinary tract and of the 
bodj' as a whole ; (b'j unhurried preoperative 
treatment which aims toward lessening intra- 
vesical infection, improving renal function and 
bettering the general condition of the patient; 
(c) suprapubic lithotomy without contamination 
of the wound ; (d) anatomic closure of the blad- 
der without suprapubic drainage; (c) continuous 
drainage of the bladder for four or five days 
by means of a urethral catheter, and (f ) attempts 
during the postoperative period to bring the 
patient and his urinary tract back as nearly as 
possible to normal. 

The results of lithotomy have been reported 
for the most part in the older literature. Watson 
and Cunningham, 6 7 8 in a stud}' of nearly 34,000 
collected cases, found for children a mortality 
of 7.4 per cent for suprapubic lithotomy, of 
3.3 per cent for perineal lithotomy and of 1.7 
per cent for litholapaxy; for adults there was a 
somewhat higher mortality with all three types 
of operation. These authors pointed out that 
as a rule in the more difficult cases the patients 
come to suprapubic operation, a fact that should 
be kept in mind when mortality rates are com- 
pared. In the series at the Canton Hospital 1 
the mortality rate was 7.8 per cent for the 
suprapubic operation, 7.9 per cent for the peri- 
neal operation and 9 per cent for the crushing 
operation. Cabot 1 reported a mortality of 10 
per cent for suprapubic lithotomy for children 
under 14 years and an even higher per cent for 
adults. Olpp and Kuhne 2 reported a total mor- 
tality of 7.2 per cent; Roys,® 1S.7 per cent, and 
Cochran 3 3.9 per cent. Joly 9 had a mortality 
if 2.2 per cent from litholapaxy. Walker’s large 


personal series 50 from India and Engl 
an over-all mortality of 3,S7 per cent 
three types of operation. Much of tli 
was done in China or India on advance' 
tions under unfavorable circumstances, 
fore the introduction of modem physiolo 
cepts of preoperative and post operate 
Obvious]}' it would be unfair to conif 
results in my small series with those jus 
on the other hand, my results should 
compared indiscriminately with those c 
by litholapaxy in selected, early, uncom 
cases of vesical stone. 

A favorable showing is made, however 
method here recommended from the p 
view of length of hospitalization, hea 
wounds without infection or leakage o 
and absence of other postoperative compiii 
This procedure is applicable in all cases ( 
vesical calculus and in more than 80 (x 
of eases of the advanced condition, such a 
described in this report. 


6. Watson, F. S., and Cunningham, J. H. : Diseases 
and Surgery of the Genito-Urinarv System, Philadel- 
phia, Lea & Febiger, 1908, vol. 1. 

7. Cabot. A. C.: Stone in the Bladder, in Keen, 
W. W, ; Surgery, Philadelphia, W. B. Saunders Com- 
pany, 1916, vol. 4, p. 347. 

8. Roys. C. K. : The Choice of Operation for Vesical 
Calculus, China M. J. 24:259, 1910. 

9. Joly, cited by Herman, L.: The Practice of 
Urology, Philadelphia, W. B. Saunders Company, 1 a , 
p. 841. 


SUMMARY 

Calculus of the bladder is endemic in Six 
Province, in northern China. This re;: 
based on a study of 126 patients admittc 
small general hospital during a five year j 

The peculiar characteristics of incidet 
stone in that locality suggest a dietary fac 
the pathogenesis. 

Most of the patients had a far advancer 
dition ; many were recognized as poor su 
risks. 

The results of the treatment employed, ’ 
is described in detail, on the whole were 
factory. Man}' patients had an uncompli 
convalescence, with primary healing ot 
suprapubic incision. Tire operative mor 
for the entire scries was 1.6 per cent, 
recurrences were observed. 

Salt Lake Genera! Hospital. 

10. Walker. J. W. T.: Operations for Vesiml 
cuius, in Burghard. F. F„ and Kanavcl, _ j 

Loose-Leaf Surgery. Xeiv York. " 

Press, 1920. vol. 3, pt. 2, p. 714. 
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MASKED TRAUMATIC RUPTURE OF THE SPLEEN 


JOSEPH K. NARAT, M.D., and ANGELO L. VINCENTI, M.D. 

CHICAGO 

ASD 

ARTHUR F. CIPOLLA, M.D. 

CICERO, ILL. 


Rupture of the spleen occurs, according to 
with 30 1 to 47.6 - per cent of conta- 
ins of the abdominal viscera. In view of this 
Wh-ely high frequency of the condition it is 
sential for every surgeon to be familiar with 
signs and symptoms. Inasmuch as the mor- 
h‘ty for ruptured spleen, ranging from 93 3 to 
>0 per cent, 4 can be reduced by an operation to 
1 per cent. 4d it is self evident that early recog- 
tion of the injury is imperative, so that surgical 
tervention can be instituted without delay. 

For practical purposes, two clinical pictures of 
duuidiU rupture of the spleen may be distin- 
<shed : 

1. The initial injury produces a rapidly pro- 
ve hemorrhage, with the following symp- 
■“is and signs, in descending order of fre- 
quency 5 : generalized abdominal pain, 100 per 
tenderness, 95 per cent; rigidity, 85 per 
; shock, 65 per cent ; dulness on percussion. 

0 per cent; vomiting, 35 per cent; localized 
1 . 30 per cent, and abdominal distention. 15 

cent. A history of trauma to the left upper 
. , ,rlr ant of the abdomen combined with the 
‘foremen tioned signs is strongly suggestive of 

1 upture of the spleen. 

t Few signs are pathognomonic of rupture of 
w| e spleen. Irritation of the left side of the 

From the St. Elizabeth Hospital, 
h Hazel, M. S.: Illinois M. J. 62:170, 1932. 

-• Wright, L. T., and Prigot, A. : Traumatic Sub- 
__ ■ jus Rupture of Normal Spleen. Arch. Surg. 39: 
331 (Oct.) 1939. 

3. Berger, E. : Arch. f. klin. Chir. 68:76S, 1902. 

4 - (a) Mclndoe, A. H. : Brit. J. Surg. 20:219, 1932. 
O’) Puestow, C. B. : S. Clin. North America 20:193. 
* 940 - (c) Roettig, L. C. ; Nusbaum. W. D„ and Curtis. 

H.: Am. J. Surg. 59:292, 1943. (d) Zabinski. E. J- 
3n<J Harkins, H. N. : Delayed Splenic Rupture : Clinical 
syndrome Following Trauma; Report of Four Cases 
Analysis of One Hundred and Seventy-Seven Cases 
ohected from Literature, Arch. Surg. 46:186 (Feb.) 
1943. ( C ) Webb, R. C: Journal-Lancet 59:345, 1939. 
y) Bailey, H. A., and Schrciber, S. L. : Am. J. Surg. 
®‘4, 1944. (rj) Wright and Prigot. 1 
5. Foster. J. ,\f„ and Prev. D.: Am. J. Surg. 47: 
4 87, 1940. 


diaphragm by accumulation of blood may cause 
abdominal pain with radiation to the left scapula 
(Kehr’s sign). Roentgenograms may reveal 
increased density in the affected region and ab- 
normal elevation of the left side of the diaphragm, 
in addition to displacement of the stomach to the 
right or compression of the fundus. Palpation 
discloses a tender, indefinite mass in the left 
upper quadrant of the abdomen. Dulness on 
percussion may be present not only in the left 
upper quadrant and the left flank but in the right 
flank; on the shifting of position the dulness in 
the right flank disappears (Ballance’s sign). 

The differential diagnosis should consider frac- 
ture of the lower ribs on the left side, traumatic 
pleurisy, laceration of the liver or the left kidney, 
rupture of a hollow viscus and ectopic pregnancy. 
Simple contusion of the abdominal wall without 
injun- of the internal organs does not affect the 
pulse rate, the blood pressure or the blood cell 
count. In doubtful cases Wright and Prigot = 
advocated diagnostic tapping of the abdomen. 

2. After recover}- from the initial injury, which 
may be trifling, an asymptomatic or latent period 
is followed by a delayed, recurrent hemorrhage 
( licmorragie cn deux temps). The usually 
abrupt onset of the secondary hemorrhage ini- 
tiates a clinical syndrome consisting of abdominal 
pain, rigidity and tenderness, soon followed by 
shock or collapse. However, the secondary 
hemorrhage may not start dramatically with 
acute symptoms of loss of blood but may have an 
insidious onset. 

Zabinski and Harkins 4,1 stated that the ratio of 
incidence of delayed to immediate grave hemor- 
rhage is 1 to 6. Great diagnostic difficulties arc- 
encountered in cases of delayed splenic hemor- 
rhage. The apparent well-being of the patient 
during the latent period may create a false sense 
of security and may cause the attending 
physician to minimize the gravity of the situation. 

The case to be reported is an instance of de- 
rived splenic hemorrhage. For the sake of 
brevity only the most pertinent facts are men- 
tioned. 
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REPORT OF A CASE 

F 'J aged , 24 ’, {eU Dn an ' cy sidewalk on Dec. 

1914 and struck her left flank against the curb 
ihe pain experienced in the abdomen ceased after a 
few m mutes, and only a slight ache remained. On the 
following two days the patient went about her work 
and forgot the initial injurs-; on the evening of Decem- 
ber 26 she ran against a doorknob, which struck the 
left side of her abdomen. After this accident the pain 
became more accentuated; one hour later the patient 
fainted but regained consciousness within a short time, 
phe had a moderate amount of pain during the follow- 
ing night and entered the St Elizabeth Hospital on the 
morning of December 27. Soon after admission she 
vomited and had diarrhea. 

Her past history was irrelevant At the time of the 
first examination she did not appear acutely ill and did 
not offer any complaints of pain. The routine physical 
examination revealed essentially no abnormality. The 
temperature was 9S.6 F. ; the pulse was of good quality, 
with a rate of 96 ; the respiratory rate was 24, and the 
blood pressure was 98 systolic and 64 diastolic. The 
abdomen was neither rigid nor distended, and only a 
slight tenderness was present on pressure on its upper 
portion. The blood count showed 2,860,000 red cells, 
13,000 white cells, 83 per cent neutrophils and 17 per 
cent lymphocytes. The hemoglobin content was 9.8 Gm. 
(Hayden- Hauser) . 

The roentgenogram revealed no air under the dia- 
phragm. 

In spite of the fact that there was no rigidity or 
marked tenderness of the abdominal wall and none of 
the common signs of acute hemorrhage, such as pallor, 
air hunger, cold and clammy skin, progressive increase 
in the pulse rate or decline of the systolic blood pressure, 
the low red cell count, together with a history of two 
traumas of the left upper quadrant of the abdomen, a 
fainting spell and vomiting, suggested rupture of the 
spleen. 

With the patient under pentothal sodium anesthesia 
administered intravenously, the abdomen was opened 
irough an upper midline incision. Liquid blood and 
veral large clots were distributed throughout the 
peritoneal cavity. Approximately 2S0 cc. of blood was 
aspirated during the operation, and a considerable 
amount was removed with sponges. Inspection of the 
spleen disclosed a tear through the hilus, splitting the 
entire organ in two. The bridge connecting the two 
parts was approximately one-half the thickness of the 
organ. Blood was seen spurting from the splenic artery. 
Splenectomy was performed in the usual manner, and 
the abdomen was closed without drainage. Blood was 
obtained from a donor, and therefore the blood aspi- 
rated from the abdomen was not used for an auto- 
transfusion. One hundred thousand units of penicillin 
was administered in five doses, the first before and the 
remaining four after the operation. The patient made 
an uneventful recovery- 

The pathologic report was as follows.- The specimen 
consisted of a spleen which weighed about 1.0 Gm. 
and measured 10 by 7 by 4 cm. Through he m ddle 
there was an irregular transverse tear, 5 cm. long, ''h'C 
almost cut the spleen in half and went through the 
attachment of the vessels. 


COMMENT 

The interesting point in this case is tl 
that the patient sustained two traumas 
eight hours apart. It is a matter of conj 
which accident caused the rupture of the : 
Probably the first accident was responsit 
the laceration, while the second dislodge 
hematoma, creating a secondary bemor 
The main reason for reporting this case 
low erythrocyte count, which increased tin 
picion of internal hemorrhage, in spite c 
fact that the customary clinical signs of rv 
of the spleen were nearly completely m; 
This observation is at variance with Babcc 
statement that with rupture of the spleen th 
an early and rapid increase in leukocytes wi 
a relative fall in hemoglobin and the rec 
count. 

.The lesson to be drawn from this observ 
is the advisability of repeated blood cell c< 
in cases of contusion of the upper portion o 
abdomen. Even if no clinical manifestatioi 
a ruptured spleen are present, a falling eryl 
cyte count should be considered a warning 
nal, and an exploratory laparotomy shook 
performed without delay. 

The diarrhea which occurred in our pal 
may possibly be explained by Bailey and Scl 
ber’s <! hypothesis that the blood escaping f: 
the lacerated spleen irritates the splenic flex 
and the descending colon with production of c 
traction, thus causing loose bowel movements 


On the third postoperative day the blood count showed 
f per c^Vmono cytes and 1 per cent eosmoph.ls. 


SUMMARY AND COXCt.USIONS 

In the case reported, the patient sustained t 
successive insignificant traumas; the only s 
observed during the latent period was a 1 
erythrocyte count, which led to the diagnosis 
ruptured spleen. The diagnosis was confirmed 
operation. 

In a case in which there is a history of c 
fusion of the left upper quadrant of the nbdorn 
the possible presence of a ruptured spleen shot 
be borne in mind. It must be stressed tint t 
clinical picture of an intr.ipcritoncol hemorrh n 
may be deceiving and that a low crythro c> 
count in such a case is a valuable diagnostic ai 
Failure to recognize the condition may he rcsf« 
rible for a fata! outcome; therefore an expk/r; 
torv operation should be performed without 
lay, even if no sign other than a low red f 
count is present. 

1200 North Ashland Avenue, Chicago 
718 South Kedzie Avenue. Chicago. 

1234 South Fifty-First Avenue, Cicero, II- 
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PROGRESS IN ORTHOPEDIC SURGERY FOR 1943 

A REVIEW PREPARED BY AN EDITORIAL BOARD OF THE AMERICAN ACADEMY 

OF ORTHOPAEDIC SURGEONS 

XVIII. AMPUTATIONS, APPARATUS AND TECHNIC 
PREPARED BY J. WARREN WHITE, M.D., GREENVILLE, S. C. 


Amputations . — As would be expected during 
rtime, many articles on amputations have 
■peared. Nothing particularly new has been 
lblished, but ten or a dozen papers discuss the 
due of refrigeration as an appropriate anes- 
etic, particularly for extremely ill patients and 
r those in whom serious vascular disease 
-ists, with or without gangrene. 606 Kennedy 607 
nphasizes its importance in military sendee 
id in civilian practice, where it is so valuable 
diabetic gangrene and vascular disease. Allen 
. d Crossman 608 state the belief that thrombotic 
nd embolic accidents are reduced by the use of 
-frigeration. The death rate in their cases has 
illen from 60 to 15 per cent as the result of 
sing refrigeration. The general consensus is 
hat healing is to some degree retarded when 
efrigeration is employed, but to no serious 
xtent, notwithstanding popular lay articles to 
he contrary, such as the brief paper by Doane, 009 
vhich othenvise is a well worth while exposi- 
ion of the subject in nontechnical language for 
lospital administrators. A successful ampu- 
tation is reported by Dziob and Brown, 610 with 
complications of sepsis and a temperature of 
108.4 F., for which refrigeration seemed par- 
ticularly appropriate. The high temperature was 
attributed to a reaction to sulfathiazole, however, 
rather than to the sepsis. Johnson 611 also re- 
ports a reduced mortality rate for amputations as 

606. Pouliot, A. : Anaesthesia by Local Refrigeration 
in Case of Amputation for Gangrene of Lower Ex- 
tremity, Union med. du Canada 72:408-410 (April) 
1943. 

607. Kennedy, J. A.: Technic and Device for Appli- 
cation of Ice Anesthesia for Amputation of Extremities, 
U. S. Nav. M. Bull. 41:226-230 (Jan.) 1943. 

60S. Allen, F. M., and Crossman, L. W. : Refrigera- 
tion in Amputations for Gangrene, Tr. A. Am. Physi- 
cians 57:320-325, 1942. 

609. Doane, J. C.: Proof of Practicability of Re- 

frigeration Anaesthesia, Mod. Hosp. 60:64-65 (May) 
1943. v 

610. Dziob, J. M., and Brown, R. K.: Reduced Tem- 
perature Anaesthesia for Surgery of Trauma, Indust. 
Med. 12:79-80 (Feb.) 1943. 

611. Johnson, M. D. : Experience in St. Louis with 
Refrigeration Anaesthesia, Mod. Hosp. 60:65 (May) 
1943. 


a result of refrigeration anesthesia as compared 
with other anesthesia. 

One author 612 erroneously refers to refrigera- 
tion when he discusses anesthesia by freezing. 
Of course if actual freezing takes place real dam- 
age to the tissue ensues. This cannot occur if 
plain chipped ice is employed. One of the 
dangers, however, of using a positive refrigera- 
tion machine is that actual freezing might acci- 
dentally occur. No article in 1943 discusses the 
use of a mechanical refrigerator. 

All articles except one recommend the use of 
refrigeration before the application of a tourni- 
quet and are in agreement about the time neces- 
sary to allow the application of a painless 
tourniquet and the production of complete anes- 
thesia in an extremity. Most articles recommend 
continuing the refrigeration of the stump from a 
few hours to a few days. Two articles 612 recom- 
mend that the icing be discontinued after the 
operation, and one of them 6133 does not even 
advocate refrigeration before application of a 
tourniquet. This seems reasonable, as the appli- 
cation of a broad tourniquet is not particularly 
painful. [Ed. Note. — I suggest that those who 
are interested try it on themselves to note how 
relatively painless it is.] Use of a properly ar- 
ranged rubber sheet on a bed which is slightly 
raised at one end is recommended instead of the 
cumbersome ice box in an article by Glasser and 
Mersheimer, 6133 who make some other practical 
suggestions. They see no advantage in using 
iced instruments. [Ed. Note. — I feel that this 
is the best article on a practical technic that has 
appeared, and I urge the surgeon who is con- 
sidering the use of refrigeration to read it.] 

For patients who are debilitated by a gangren- 
ous extremity, Haley 61< recommends elimination 
of the circulation in the involved extremity by 

6 12. Nixon, E. A.: Amputation Anaesthesia by 
Freezing, Northwest Med. 42:131-133 (May) 1943. 

613. (a) Glasser, S. T., and Mersheimer, W. L. : 

Refrigeration Anaesthesia of Extremities, Am. J. Surg. 
62:231-234 (Nov.) 1943. (6) Stevenson, J. A. F. : 

Reduced Temperature in Surgerv, McGill M. J. 12: 
36-39 (Feb.) 1943. 

614. Haley, E R.: Arteriosclerotic Gangrene, Arch. 
Surg. 46:51S-524 (April) 1943. 
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application of a tourniquet just below the knee 
after a half-hour’s chilling. The leg distal to this 
point is then refrigerated for the three or even 
four days necessary to bring the patient to an 
optimum condition for amputation. Eight hours 
before amputation the leg is chilled with chipped 
ice to the upper third of the thigh, and a half- 
hour later a second tourniquet is applied 1 inch 
(2.5 cm.) or so distal to the top of the chilled 
area. A drawing of the simple but apparently 
efficient ice box accompanies the article. The 
management of 4 typical cases is presented in 
detail. 

Evidently stimulated by the success of the use 
of cold in amputations, two authors discuss the 
value of cold as a therapeutic agent to relieve 
pain. Rupp 615 recommends its use for com- 
pound fractures, gunshot wounds, crushing 
injuries and severe infections such as those due 
to the gas bacillus and suggests its use in mili- 
tary surgical procedures, even in the field, in 
view of the development of an efficient 200 pound 
(90.7 Kg.) refrigeration unit. Krieg Cls calls 
attention to the use of cold as heat is ordinarily 
used to relieve pain, particularly in combating 
postoperative pain. He states that in addition 
to relief from pain there seems to be diminution 
in the development of complications. 

Muirhead, Kregel and Hill 017 report an inter- 
esting series of experiments on dogs in which the 
value of plasma in addition to the amputation of 
frozen extremities is demonstrated. In a group 
of 10 dogs from which the limb was removed 
three and a half hours after freezing, 8 died of 
shock. In another group, in which replacement 
f plasma was the only treatment used, all 10 
'ed, while in a third group, in which replace- 
ment of plasma was used with amputation, all 10 
lived. This article demonstrates the need of 
adequate surgical operation in addition to re- 
placement of plasma. 

The danger of using a tourniquet on an 
injured extremity is noted by Blalock 018 in 
experiments on dogs. He found that refrigera- 
tion of ischemic extremities during the time the 
tourniquet is applied definitely minimizes the 
damage. [Ed. Note. — Here is another proof of 
the value of cold in saving tissue by reducing its 
metabolic requirements.] 

615. Rupp, N. H. : Modern Concepts of Refrigeration 
Anaesthesia, Anesth. & Analg. 22:46-51 (Jan.-Feb.) 

19 fl6 Krieg E G.: Control of Postoperative Pain. 
Am. J. Surf! 62:114-116 (Oct.) 1943. 

617. Muirhead, E. E.; Kregel, L A., and MJ. 

Therapy of Shock in Experimental Ammals, Arch. Surg. 

(Sept) 1943. 

, 1R -Ri a 1 0 ck A • Effects of Lowering Temperature 

618. wh;dl a Tourn iquet Has Been 

t£s: mus-m cirM 


The value of pressure dressings, such as are 
applied to bums, to severely frozen limbs of dogs 
is shown by a series of experiments performed 
b}- Fell and Hanselman. 615 They give further 
evidence of the value of immobilization in addi- 
tion to the value of circulator)' support together 
with protection of superficial structures. 

The Cailander amputation with the Pearl 
modification is discussed by Grodinsky, 633 who 
feels that the flaps of skin are too long and the 
bed of the patella can be too easily misplaced. He 
advises against the use of a drain and against the 
dressing of the wound before seventy-two hours. 

The old argument for and against end-bearing 
stumps is discussed again by Harris, 63 ' who. 
with much evidence to substantiate his conten- 
tions, upholds the Canadian opinion relative to 
the value of end-bearing stumps. He compares 
the favorable results of 130 Stokes-Gritti ampu- 
tations with the results of 233 amputations 
through the thigh and the satisfactory outcome 
of 60 Syme amputations with the outcome of 
twice as many amputations below the knee. 
[Ed. Note. — In spite of these results, one of us 
feels that for the occasional amputator noti- 
weight-bearing stumps are to be recommended, 
as the patients and the manufacturers of limbs 
have least trouble with these. The added skill 
required to produce a satisfactory end-hearing 
stump is too great for the procedure to be popu- 
lar with the average surgeon. The makers of 
limbs also are able to make better fitting limbs 
for the non-weight-bearing stumps, at least in 
the United States. However, my choice would 
be, if necessary, an end-bearing stump, but it is 
certain that I should go to a surgeon like Harris, 
wlto is enthusiastic about them. It is an excel- 
lent article, which should be read by even the 

occasional amputator.] 

Another experienced Canadian amputator, 
LeMesurier, 6 " reviews once more, in an excel- 
lent article, most of the important points r.r. 
amputations needing emphasis, including con- 
troversial subjects sucJi as the treatment of nene 
endings, the value of end-hearing stumps ton, 
the use of temporary limbs. 

Pearl and Misrack 633 discuss anew the value 

619 Fell. E. H-, anil Hansctman, R: Prevention <’■ 
Shock and Death by Immediate Applicate*! of ? 
sure Dressing, Ann. Surg. 117:6S6-691 (..fay) V x 
620. Grod insky, M-: Modification of Caljandcf ‘ Am- 
putation, Surg., Gyncc. & Obo. 76:33/->0 <M u- 
M3. 

on Hards, R. L; Amputation-Stump-. 

M. J. 41:1036-1090 (Dec.) 1942. 

622 LeMesurier, A. E.: Amputation Stem;.', /• 

& Joint Surg. 25:566-575 (July) Wa. 

623 Pearl, F., and Mi-rack. M.: A trauma t: .-■• • • 

W. ----- 

77:354-359 (Oct.) 1W. 
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■{ the Pearl modification of the Callander opera- 
ion, particularly as regards its use in peripheral 
•ascular disease, but no new points are brought 
>ut. The} - simply emphasize the so-called atrau- 
natic technic, which avoids cutting through mus- 
de tissue. 

Bickel and Ghormley 624 emphasize the value 
of amputations below the knee in occlusive 
arterial disease and do not feel that they are as 
hazardous as commonly believed. They admit 
that good surgical judgment, which really means 
experience, is necessary, and here again it is 
brought out for the occasional amputator who 
has to make up his own mind that an amputation 
below the knee is a much more radical procedure 
than a classic amputation through the thigh. In 
other words, this is a paper for a surgeon well 
experienced in occlusive vascular disease and 
amputations. Of 110 cases in which amputation 
below the knee was done at the Mayo Clinic in 
the last eleven and one-half years for this condi- 
tion. in only 20 was reamputation above the knee 
found necessary. 

Breed and Mulholland 025 have written a 
comprehensive paper on amputations, which 
includes some controversial points but which 
brings out nothing particularly new. Refrigera- 
tion anesthesia, prevention of thrombosis and 
local instillation of sulfonamide drugs are dis- 
cussed. 

An excellent paper which urges delay in 
amputation for extensive organic arterial occlu- 
sion. pending improvement of the patient’s con- 
dition, has been written by Theis. 026 He also 
calls attention to the futility of minor ampu- 
tations. 

Amputations for gas gangrene are discussed 
in an article in the Bulletin of JVar Medicine, 02 ' 
and the following important points are stressed : 
1. The spread of infection in muscle is longi- 
tudinal and not from group to group, so that a 
longer stump is made possible by the removal of 
individual infected muscle tissue above the point 
of section of the bone. 2. Flaps of skin may be 
fashioned with actual crepitus present but should 
not be sutured. 3. Changes in the color of the 
skin do not indicate the extent of the subjacent 
infection. 4. Guillotine operations are satis- 
factory only if immediate traction of the skin is 
possible. 

624. Bickel, \Y. H., and Ghormley. R. K. : Amputa- 
tions Below the Knee in Occlusive Arterial Disease, 
S. Clin. North America 23:982-994 (Aug.) 1943. 

623. Breed, E. S.. and Mulholland, j. H. : Ampu- 
tation in Relation to Extremity Injuries, S. Clin. North 
America 23:534-335 (April) 1943. 

626. Theis, F, Y, : Amputation for Advanced Arterial 
Disease, Surg., Gynec. & Obst. 76:35-40 (Jan.) 1943. 

627. Amputations for Gas Gangrene, abstracted, Bull. 
War Med. 3:492 (May) 1943. 


Two articles on transiliac amputation have 
been abstracted but do not have enough new 
material in them to warrant separate comment, 
and the reader particularly interested is referred 
to the original articles. 623 

Shimberg, 629 writing from the headquarters of 
the Veterans’ Administration, discusses in a 
rather extensive article a program for the ampu- 
tee from the time of his amputation to his com- 
plete rehabilitation, showing how the Veterans’ 
Bureau is planning to take care of the handi- 
capped military personnel. It has evidently been 
written as a guide or blue print, particularly 
for centers where amputations are performed. 

Two articles, 630 one of them by Kessler, have 
appeared during 1943 on kineplastic amputation 
of the forearm, showing that some surgeons are 
still doing this highly technical procedure, which 
should be reserved for those who do this opera- 
tion routinely. 

Maynard 621 discribes disarticulation of a hip 
joint in which instead of the conventional liga- 
tion of the femoral artery in. the groin at the 
start a double subcutaneous tourniquet is pulled 
through a stab wound on the inner aspect of the 
thigh from a trochanteric wound an inch (2.5 
cm.) below the groin. One part of the rubber 
tubing is brought around in front to include the 
femoral vessels, and the other half is passed 
around the back to surround the gluteal vessels. 
After the ends of the tube are fastened together 
tight enough with clamps, the amputation is done 
in the usual manner, the large vessels being 
picked up and ligated as they are encountered. 
[Ed. Note. — I, after having done several dis- 
articulations of the hip joint in the conventional 
manner, i. e. by ligating the femoral artery at the 
start, see no particular advantage in Maynard’s 
method, but it is mentioned here as it was 
thought that its novelty might appeal to others.] 

An important discussion on amputations in 
children has been written by vom Saab 632 who 
recommends epiphysial fusion to avoid the pro- 
trusion of bone from the end of the stump. 

62S. King, D., and Steelquist. J. : Hip. Tumors. 
Transiliac Amputation, J. Bone & Joint Surg. 25:351- 
367 (April) 1943. Fernandez Fierro, D. : Interilio- 
sacropubic Disarticulation, J. Intemat. Coll. Surgeons 
6:368-374 (July-Aug.) 1943. 

629. Shimberg. M. : What Shall Be Done for the 
Ampute? M. Bull. Yet. Admin. 19:428-432 (April) 
1943. 

630. Adams, J. D. : Kineplastic Amputation of Fore- 
arm. New England J. Med. 229:466-468 (Sept. 16) 
1943. Kessler, H. H. : Cincplastic Operation in Reha- 
bilitation of Amputation Cases. Mil. Surgeon 93:281- 
285 (Sept.) 1943. 

631. Maynard. R. L. : Hip-Joint Disarticulation'. Tr. 
New England S. Soc. 24:248-255, 1941. 

632. vom Saal, F. : Amputations in Children, Surg., 
Gynec. & Obst. 76:709-710 (June) 1943. 
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:en devised by Hook and Mazet 643 for appli- 
tion to fractures of the cervical portion of the 
'ine when Cruchfield tongs for skeletal traction 
e employed. There are various obvious advan- 
ges, the particular one being that the vertical 
jsition of the body can be maintained at least 
irt of the time and the patient therefore is more 
obile; mobility is especially desirable in mili- 
,ry combat areas. 

Bisnoff 044 has devised an apparatus which 
cilitates the care of extensive injuries to the 
iw. The equipment is too complicated for 
ascription here, and the interested reader is 
ferred to the original article. The outstanding 
ivantage of the appliance is that it eliminates 
le need for specially constructed plaster head 
asts as supports for traction wires. 

The useful anvil retractor of Blount 645 for 
ochanteric osteotomy, which was shown in his 
xcellent exhibit at the meeting of the American 
vcademy of Orthopaedic Surgeons in 1943 in 
Chicago, has been recorded in orthopedic litera- 
ure and is worthy of mention. [Ed. Note. — I 
,ave found after repeated use that the apparent 
xcessive pressure on the tissues on the dorsum 
>f the thigh does no harm, and it certainly does 
eceive a great deal of the pounding during an 
isteotomv, which otherwise would be trans- 
nitted completely to the joint.] 

Written for nurses but meriting the attention 
)f surgeons, Calderwood’s 640 article on Russell 
raction can be better understood than the 
original article, which appeared over twenty 
/ears ago. 

An ingenious and inexpensive apparatus, all in 
me piece, used as a combined adhesive tape 
‘spreader” and preventer of foot drop has been 
devised by Baker and Reed. 647 This device, 
while it allows active motion of the ankle and 
prevents foot drop, is an efficient “spreader” 
when traction with adhesive tape is employed. 

The principle of the so-called well leg traction 
for trochanteric fractures, which was originally 
devised by Dr. Hoke, has been incorporated in 

643. Hook, F. R., and Mazet, R., Jr.: Ambulator}' 
Traction Device for the Treatment of Fractures of the 
Cervical Spine, U. S. Nav. M. Bull. 41:207-213 (Jan.) 
1943. 

644. Bisnoff, H. L.: Fractures of the Jaws: External 
Traction Appliance, Am. J. Orthodontics (Oral Surg. 
Sect.) 29:96-101 (Feb.) 1943. 

645. Blount, \V. P. : The Anvil-Retractor, J. Bone & 
Joint Surg. 25:20S-210 (Jan.) 1943. 

646. Calderwood, C.: Russell Traction, Am. J. Nurs- 
ing 43:464-469 (May) 1943. 

647. Baker, L. D., and Reed, F. J. : Self Adjusting 
Foot Piece for Preventing or Correcting Equinus Defor- 
mity When Traction Is Applied to a Lower Extremity. J. 
Bone & Joint Surg. 25:6S0-6S2 (July) 1943. 


an apparatus for above the knee by Stein and 
Lewis, 648 in order that' motion in the knee can 
remain unrestricted. Single cross traction pins 
are drilled through both femurs an inch (2.5 
cm.) above the condyles, which are immobilized 
in plaster casts, with a tumbuckle placed diago- 
nally between the casts as a control. For those 
who do not wish to immobilize the knees, this 
equipment should be considered. 

A transparent splint made of a substance 
resembling lucite (a polymer of the acrylic ester 
group of artificial resins) is described by a 
Britisher. 640 It is similar to the splint experi- 
mented with but without success by the I. E. 
du Pont de Nemours Company. Its drawback 
is that the material has to be heated so high that 
a mold of the extremity has to be made rather 
than the splints being shaped to the part directly. 
This detracts seriously from its usefulness. 

For orthopedic nurses particularly interested 
in restraint equipment for frames, Warren 650 
has written a detailed, well illustrated paper 
giving patterns for various types of apparatus, 
such as Bradford frames and chairs. This arti- 
cle should be remembered when present restraint 
apparatus seems inadequate. 

Another article by McGoey 631 along the same 
line, for reference particularly, is a description 
of a “T” binder, called a pelvic binder, simply 
a draping equipment for clinical work, which 
interferes a minimum amount with motion and 
observation. For persons not satisfied with their 
present method of draping, this article is recom- 
mended. 

For the surgeon wishing to bring his Zan- 
der apparatus up to date, an article by 
Lanckenau 632 is recommended. In it she de- 
scribes a standard metal unit suspension frame, 
which in itself is a portable gymnasium. The 
advantages of modem suspension exercise as 
compared with the older Swedish remedial exer- 
cise are enumerated. Four figures are a help 
for understanding this rather complicated piece 
of equipment, which, however, takes up much 
less room than die old equipment, an important 
advantage when office floor space is at such a 
premium. 

64S. Stein, I., and Lewis, R. M. : Well Thigh Trac- 
tion in the Treatment of Intertrochanteric Fractures, 
Am. J. Surg. 59:509-512 (March) 1943. 

649. MacGowan, T. J. B. A.: Plastic Splints, Lancet 
1:S05-S06 (June 26) 1943. 

650. Warren. O. E. : Orthopedic Restraint, Am. J. 
Nursing 43:S31-S32 (Sept.) 1943. 

651. McGocv, P. F. : Pelvic Binder, Brit. M. J. 1:667 
(May 29) 1943. 

652. Lanckenau. N. I.: Rehabilitation by Modem 
Methods of Exercise. Brit. J. Phys. Med. 6:12-15 (Jan.- 
Fcb.) 1943. 
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An instrument for opening the jaws has been 
devised by Hallam, 655 - which is obviously far 
superior to the usual racheted mouth gag; it 
exerts a force on many teeth rather than on one 
or two above and below. The only apparent 
difficulty is in getting it into mouths that are 
closed or almost closed, as it is evidently a more 
bulky apparatus than the usual screw or gag. 

Brenner BS1 describes a traction apparatus 
similar to but possibly less cumbersome than 
the Soutter distraction equipment, which ap- 
peared many years ago. It is particularly appli- 
cable to the lower part of the leg rather than to 
the upper extremity, to which the Soutter equip- 
ment is more adaptable. It is, its originator 
states, particularly suitable for fluoroscopic work. 

Barnard 655 has devised a special surgical table 
top which is arranged to facilitate the taking of 
direct lateral roentgenograms of the hip. For 
the anteroposterior view the usual tunnel is 
employed, into which the cassette can be slid. 
An indentation in the side of the 2 inch (5 cm.) 
thick table top at the level of the trochanter 
permits the cassette, which is covered with a 
sterile drape, to be slipped in vertically, so that 
a lateral roentgenogram can be taken without 
moving the hip. The article is well illustrated. 


Tcclmic . — New Surgical Instruments: A 
foreign body finder, or “diviner,” for locating 
metallic objects in wounds, which functions on 
an electrical principle, has been devised bv 
Moorhead. 656 Its specific advantages are (1) 
portability (about the size of a small radio) and 
.adaptability to any electrical source; (2) ability 
to be used as an accessory to fluoroscopic and 
roentgenographic examination or without them: 
(3) ability to be used within a wound; (4) re- 
sponsiveness to nonmagnetic as well as to iron 
or steel objects; (5) ease and certainty of appli- 
cation. It was first used in Honolulu after the 
attack on Pearl Harbor, when twenty-one frag- 
ments were removed on two successive days. 

A self-locking retractor, or better a spreader, 
for arthrodesis is described by Castillo Odena, 6 '" 
which is devised particularly for the sub- 
astragalar joint but is claimed to be useful in 
exposing cartilages of the knee, although the 

653. Hallam, J. W.: A Gag for Dysfunction of 
Temporo-Mandftmlar Joint Following Mandibular in- 
jury, Brit. M. J. 1:569 (May 8) W3 

AC 4 Rrenner F. T.: New Mechanical Fracture 
Spreader, Am.J. Surg. 59:141-142 (Jan ) 194^ 

655 Barnard, V. L.: New Surgical Tab c Top and 


translator does not mention cartilages of 
knee joint specifically. [Ed. Note.— It h 
gretted that further information about tin's 
strument is not available, as the report \ 
written in Spanish and appeared in a jour 
which was not accessible to me.] 

A specially designed bone punch for center 
plate screw holes through bone is reported 
Capener, 5 which allows the proper ceuteri 
of all the drill holes beneath a plate evcnlr 
give it the greatest strength possible. 

Adams, 659 a London surgeon, has clevis 
another instrument for determining the depth 
a screw hole in bone so that a screw of prop 
length can be selected. [ Ed. Note.— M any 
these instruments have appeared, but one wo 
ders why a simple crochet hook is not practical 
as good as a special instrument or even an inm 
venous needle of sufficient length and with t! 
end turned enough to catch the edge of tl; 
hone at the distal end of the hole.] 

Mitchell, 600 another Britisher, descriks 
knife devised to facilitate the removal of enrti 
lages in the knee; it is similar to Lowe no 
Breck’s knife, which was described six year 
ago. [Ed. Noth. — I have tried with little sue 
cess to use tin’s knife; it scents too large f» 
most knees.] 

Another expansion reamer for the ncetalnilnn 
has been designed by Weinberg.™ 1 who claim’ 
that (1) it is light in weight but strong; 12) il 
is easily adjustable, and (3) it line a I.'trgt 
handle . For those who arc dissatisfied with 
their present reamer, it is suggested that they 
examine this one. 

Basom and Brock 005 have written a paper 
advocating the use of a commercial sul>culibr 
electric drill geared down from the usual lug" 
speed. [Ed. Note. — It is felt that its only ad- 
vantage is price, as it is feared that a Bicty 
commercial drill could not stand up under o •: 
stant use, particularly if it is geared down t ' - 
speed at which the hearings would be straw''* 
bv the resultant increased power, for 
housing, etc., arc not designed. For ww-iw; 
use, such as drilling in pins, it might " " 
right, but it would he more likely to tad ■■■ ■ 
crucial time and be more expensive in t - 
run. For an emergency it would be u-ctu . 

658. Capener, X.: Bunch for U‘t f.t l'Unr.- )■■■ 

urcs, Lancet 2:415 (Oct. 2) j’ 43 - . .. 

659. Adams, J- C.: Screw I.eneth «n 


2) 19«. 


656. Moorhead ^^^U123-125 (Jan. 9) 1943. 
Locator J- • ' - j . gejf-LocJdng Retractor for 
Boh y trW, Soc. ar,ent. de denjanns 4: 
470-471. 1943. 
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routine use a light weight commercial motor, 
■ altered as suggested, would be far from 
'factory.] 

>ne new advantage of vitallium is cited by an 
"shman, Vere-Hodge, G63 who states that its 

> • juetic qualities make it particularly suit- 
for members of the British Royal Air 

• *, as compasses in the airplane would not 

> > uenced if a pilot had a nonmagnetic plate 
i‘ arm. 

Sutherland and Rowe c64 are using metal 
ves for the repair of subluxated hips instead 
■one, citing however only 3 operations. Two 
•rations came out well, although the shelf 
med a little high in the roentgenograms. One 
te was taken out because of sepsis. Walking 
' permitted four weeks after the operation, 
1 h seems .to be far too earl)-. Four more 
rations had been done since the original paper 
s written, but they had been done too recently 
report the results. [Ed. Note. — I feel that 
■re experimental work should be done on this 
ocedure before it is generally advocated.] 
Another article describes a large vitallium cast 
the upper quarter of the femur, approxi- 
Mng its normal shape, which was fitted over 
e shaft after the proximal end had been 
cised because of a neoplasm. In spite of 
nous operative difficulties, it functioned well, 
d the patient died several years later of a 
r t attack. [Ed. Note. — This report must 
‘scribe the largest piece of vitallium ever used 
d serves as another demonstration of the 
lerance of tissue for this inert material. Much 
edit must be given to the authors 065 for this 
■;>uious piece of work.] 

The use of skeletal traction in correcting vari- 
severe deformities of the foot is discussed by 
Iorris. 606 While distraction might have been a 
etter term, he has used a positive corrective 
ce that is far superior to plaster casts, which 
~l • ’ for their success on tolerance of the skin 

> pressure and which are more complicated. 
K Note. — Some deformities need the tre- 
1Pn dous force which is available with this 
1 ethod for correction, but one wonders if in 
■ost instances the actual sacrifice of bone to 

6(53. Vcrc-Hodge, N.: Metallic Interna! Fixation of 
ractures in Air-Crew Cases. Brit. M. J. 2: -119-120 
>ct. 2) 1943. 

664. Sutherland, R., and Rowe, M. J., Jr.: Metal 
ltd f for Hip Dislocation, Am. J. Surg. 6».:200--1U 
Nov.) 1943. 

665. Moore, A. T., and Bohlman, H. R. : Metal Hip 
oint: A Case Report, T. Bone & Joint Surg. 25:6SS- 
92 (July) 1943. 

666. Morris, H. H.: Skeletal Traction as a Method 
f Treatment for Certain Foot Deformities, Arch. Surg. 
C: 736-742 (May) 1943. 


obtain the desired correction of the foot might 
not be the better method.] 

Another author 66r cites the advantage of lucite 
caps in arthroplasty of the hip, because of their 
radiolucency and minimal irritability to the tis- 
sues. Their cheapness is also mentioned. Their 
use must still be considered in the experimental 
stage, and further reports will be looked forward 
to. One views with some concern, however, the 
long-lasting reaction to the constant chronic 
irritability of vitallium. 

Thompson, c6S in discussing osteotomy for the 
correction of angular disalinements, calls atten- 
tion to the advantages of the telescoping V oste- 
otomy in areas where the bone is conoid, such as 
the femoral trochanteric region, the distal femo- 
ral shaft region and’ the proximal tibial shaft 
region. [Ed. Note. — His arguments are rea- 
sonable, but when length is an important item 
the use of transverse osteotomy with the inter- 
position of a wedge of bone obtained from nearly 
exposed sources appears more logical.] 

Noting the ease with which the proximal por- 
tion of the sciatic nerve, which is well into the 
sciatic notch, was exposed through a posterior 
gluteal approach when they were looking for a 
foreign body, Naffziger and Norcross 600 have 
written a paper extolling it as a rational pro- 
cedure in exposing the posterior aspect of the 
hip joint and the sciatic nerve before it enters 
the pelvis. The following advantages are cited : 
(1) ease of approach; (2) excellent exposure of 
the region; (3) no severing of important struc- 
tures, and (4) facilitation of search for foreign 
bodies in this region. 

Taking into account the torsion of the achilles 
tendon in its nonmuscular portion. White cro has 
directed his fractional ‘ subcutaneous transverse 
tenotomy cuts so as to sever all the fibers at two 
levels, as one would cut the larger strands of a 
rope at different levels to sever it. He accounts 
for the twist by its embryologic development. 

As a source of nerve grafts Lam cn has urged 
the removal of all nerve trunks from amputated 
limbs when suitable, in order to avoid the 

667. Burman, M. S.: Plastic Materials in Medicine, 
Am. J. Surg. 62:124-125 (Oct.) 1943. 

66S. Thompson, V. P. : Telescoping V Osteotomy, 
Arch. Surg. 46:772-779 (May) 1943. 

669. Naffziger, H. C., and Norcross, X. C. : Surgical 
Approach to Lesions of Upper Sciatic Nerve and the 
Posterior Aspect of the Hip Joint, Surgcrv 12:929-932 
(Dec.) 1942. 

670. White, J. W. : Torsion of the Achillis Tendon: 

Its Surgical Significance, Arch. Surg. 46 : 734-727 
(May) 1943. 

671. Lam, C. R. : Amputated Limhs as Source tor 
Nerve Grafts, J. A. M. A. 123:1067 (Dec. IF) 1 945. 
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to call attention to the fact that reducing 
height of a person increases his general 
litv, as it lowers his center of gravity, 
uced height is most advantageous in the long 
in these cases, a majority of which are 
inces of poliomyelitis, in v inch increased 


general stability is to be desired.] In Brockway’s 
cases in which the leg was lengthened he con- 
sidered the results extremely good in 65 per cent, 
good in 22 per cent and poor in 13 per cent. 
He wisely states that the lengthening procedure 
is never without some hazard. 


XIX. RESEARCH 

PREPARED DY \. SIEINDLER, M.D., AND STAFF, IOWA CITY 


larr, Lingley and Gall 673 found the growing 
hysial plate of the albino rat extremely sen- 
re to roentgen irradiation. They observed the 
'ct of irradiation on one knee joint of albino 
s 30, 90 and 160 days old. The resultant 
nges were studied histologically and roent- 
tographically. The skin, subcutaneous tissue, 
scles, synovia and articular cartilage showed 
ignificant transitory changes. On the bone 
.rrow irradiation produced depletion of ap- 
oximately one half or less of the marrow 
lular content in the field of irradiation within 
o to three weeks ; the cellular content returned 
a normal level in the succeeding two to four 
-eks. 

Doses of 665 to 1,165 r produced moderately 
vere histologic changes in the epiphysial plate, 
hile doses of 1,335 to 1,800 r caused severe 
jury, as evidenced by disruption of columns of 
rtilage cells and destruction of chondrocytes, 
here was no evidence indicating stimulation, 
nd only inconsequentially was there evidence 
'i regeneration of the epiphysial cartilage. Care- 
ul measurements of longitudinal growth of the 
ibia after irradiation showed that all the doses 
sed (665 to 1,800 r) produced retardation of 
T rowth and that the retardation varied roughly 
roportionately to the amount of irradiation ad- 
ministered. The large doses (1,335 to 1,800 r) 
:aused essentially complete arrest of growth of 
he treated epiphysis. 

This investigation was motivated by the possi- 
bility of a practical use for the known radio- 
sensitivity of the epiphysial plate in place of the 
surgical arrest of growth by epiphysiodesis 
(Phemister). . . 

Brailsford eso states that there are variations 
in the ossification of the bones of the hand, the 
cause and the frequency of which gi\e rise o 
difference of opinion. They concur or ie 
most part with the development of the so-called 
pseudoepiphyses and the true supernumerary 
epiphyses. The latter are regarded as develop- 
ments from a separate center of ossification nnc 


679. Barr, J. S.; Lingley. J. R.. and Gn’.l, E. A. : 
Effect of Roentgen Irradiation cm Epiphjsial * 

Experimental Studies upon Albino Rat, Am. . - 
?enol. 49:104-115 (Jan.) 1943. 

6S0. Brailsford. J. F.: Variations in Ossification ot 
Bones of Hand, J. Atiat. 77:1/0-1/5 (Jan.) o. 


the former as born- extensions from the diaphysis 
into its cartilaginous extremity. The author 
studied 1,000 roentgenograms of the hand of 
apparently normal infants up to 3 years of age. 
100 roentgenograms of congenital malformations 
of the hand and 193 of different diseases of the 
hand. Of the 1,000 roentgenograms of the hands 
of apparently normal infants 89 showed abnormal 
ossification of the metacarpal bones ; in 83 of 
these, the abnormal development was of the 
nature of pseudoepiphyses and in 62 it was 
located at the proximal extremity of the second 
metacarpal bone. The impression of the author 
is that separate additional osseous nuclei may 
develop in the first and second years of life and 
fuse before the osseous nuclei of the normal 
epiphysis appear. 

Certain conditions retard the growth of the 
epiphysis; retarded growth is a characteristic 
feature of hypothyroidism but does not exist 
with true supernumerary epiphyses or pseudo- 
epiphyses. 

In chondro-osteodystrophy, ossification of each 
epiphysis proceeds from multiple irregular ossific 
nuclei, but there is no true epiphysis or pseudo- 
epiphysis. Roentgenograms of congenital de- 
formities did not show either true epiphyses or 
pseudoepiphyses. Craniocleidodysostosis is re- 
garded as a condition in which defective ossifi- 
cation occurs only in those bones which are laid 
down in membrane, but the author found modi- 
fications of the bones of the hand also. He 
reports the presence of additional epiphyses to 
the middle and proximal phalanges and dysos- 
tosis which often affects only the long bones of 
the hand and feet. In cases of arachnodactylv 
true supernumerary epiphyses are seen in the 
phalanges and metacarpal bones of the long, 
slender fingers. Extra epiphyses may be seen 
also in cases of multiple chondromas and achon- 
droplasia. 

An attempt was made by Duckworth and 
Wamock cn to construct a composite picture of 
the behavior of calcium and magnesium in man 
during his development. Requirements of cnl- 

6S1. Duckworth, T„ and Wamock, G. M. : Mag- 
nesium Requirements of Man in Relation to Calcium 
Requirements, with Observations on Adequacy of Diets 
in Common Use, Nutrition Ahstr. &: Rev. 12:167-153 
(Oct.) 1942. 
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were estimated from data on calcium 
metabolism for normal children in relation to 
independent studies of skeletal growth. 

An analysis of the data afforded by dietary 
surveys suggests that the lower income groups, 
representing 30 per cent of the population, have 
habitual intakes of magnesium that are either 
borderline or deficient as judged by require- 
ments; these estimates provide, as far as can be 
seen, no margin of safety. 

Duncan and Blalock c< * 


performed experiments 
in which a mechanical press was applied to an 
extremity for an extended period (fifteen hours). 
The animals died even though plasma was given 
intravenously in an amount equal to that lost 
locally. The same experiment with fiie pressure 
applied for only five hours did not always cause 
death. Hence it is felt that ischemia and anemia 
over the extended time were responsible for the 
severity of the shock. 

The authors then studied the effects of apply- 
ing a tourniquet to an extremity after injury to 
the soft tissues. 

Method: A leg of each of 10 large animals 
was traumatized by blows from a hammer. Then 
a tourniquet was applied proximal to the dam- 
aged area. A leg of eacli of 10 control animals 
was also traumatized, but a tourniquet was not 
used. Control animals were given plasma two 
hours following the traumatization ; test animals 
were given plasma in five hours, just at the time 
the tourniquet was removed. Five per cent of the 
body weight was the amount of plasma given 
to the control animals and 5 of the test animals. 
The other 5 test animals were given 9 per cent 
of their body weight. 

Results: Of the control animals, S recovered 
and 2 died. One died in ninety hours ; autopsy 
revealed pneumonia and an abscess of the thigh. 
The other died on the twenty-fifth day and also 
had an abscess. 

All 10 test animals died within three to thirty- 
six hours, the average being about fourteen 
hours. 

Control Group Test Group 
Slight rise Accelerated 

Little alteration Gradual fall 
Little alteration Elevated 


Pulse 

Blood pressure 
Plasma creatine 
Nonprotein 
nitrogen 
Urine 


Hematocrit 

reading 


Little alteration 
Slight reddish 
discoloration 
and few eryth- 
rocytes 

Little change 


Elevated 
Darker in color, 
moderate num- 
ber of erythro- 
cytes and gran- 
ular casts 
Decline 


t The authors conclude that the applicatio, 
tourniquet to an injured extremity greatly h 
the chances of survival of the animal. 

Fell and Hanselman 065 carried out e: 
ments which showed that severe freezing 
dog’s extremity results in extensive local' : 
mg, clinical shock and death in most cases. 

Ten dogs were anesthetized and the 
hindliinb immersed up to the upper third o 
thigh in a mixture of solid carbon dioxide 
95 per cent alcohol at — 55 C. for tn 
minutes. Five dogs received no form of the 
and were allowed to thaw out at room 
perature. The other 5 dogs had two or t 
layers of sheet wadding wrapped around 
extremity, over which a plaster encasement 
applied above the frozen line. 

All 5 untreated dogs acquired clinical six 
with 4 dying in thirteen hours. All of the trea 
dogs lived, and the maximum increase in i 
hematocrit reading was only about one-half 
great as for the untreated group. One treat 
dog had its limb amputated in forty-eight hot 
and recovered. Necrotic limbs developed 
the other 4 ; 2 had their limbs amputated ei; 
and eleven days following freezing and ma 
uneventful recoveries; 1 died nine days ah 
freezing from a second degree infection; t 
other dog died of peritonitis following disartic 
lation fourteen days after freezing. 

They conclude that immediate application < 
smooth plaster pressure bandages saved the 
dogs from shock and death after the hindlinit 
had been frozen. 

Gardner 684 determined the “breaking strength 
of the femurs of 241 mice which had receiv e 
estrogen or estradiol benzoate plus testosterom 
propionate under uniform conditions: also de- 
termined was the “breaking strength of t ie 
femurs of 162 untreated mice of the same sto '• 
In the untreated mice, the femurs decline m 
strength as the mice advanced in age and t e 
bones of the females were stronger than those ot 
the males. The most radiopaque femurs showed 
the greatest resistance to fracture. 

In the estrogen-treated mice the breaking 

strength of the femurs was much greater tkm 

1 nt 


in the control animals of the same age. 
estrogen-treated male mice bad stronger 
than the estrogen-treated female mice. 


femurs 

The 


«2 Duncan, G. W, and Blalock, A.: Effects of 
..' .• -c Tourniquet on General Response to Gross 

$!£££»££*. s " rsrn ' OMS ‘ 1 

1913. 


6S3. Fell, E. H., and Hanselman, R. : Prevention^ 
Shock and Death by Immediate Application ot me 
Dressing to Severely Frozen Limbs of Dogs: 
mental Study, Ann. Surg. 117:686-691 (Maj) 19 
684. Gardner, W. U.; Influence of Sex and 
Hormones on Breaking Strength of Bancs o 
Endocrinology 32:149-160 (Feb.) 1943. 
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niltaneous injection of testosterone propionate 

■ estrogen .prevented the increase in strength 
■erved in mice given estrogen alone. The 

■ cc of the female mice given testosterone pro- 
mate were much weaker than the bones of the 
treated control mice of the same age group. 
Reed and Reed 053 begin an article on anti- 

hitic healing by briefly discussing the equip- 
•" t. the methods and the experimental ma- 
* ial. When examined by roentgen diffraction 
clinic, the cortices of the tibias of albino rats 
iow characteristic preferred orientation on the 
ig axis of the hones. The identity of bone 
Its with apatite was confirmed by the finding 
nearly identical powder dilfractograms of bone 
id apatite. It is the authors' opinion that dis- 
cjon in rickets bears no direct relation to 
c ability of bones to resist mechanical stress, 
< bones of rachitic rats may be restored, but 
isorientation is not repaired completely in two 
■" fred and seventy-five days with an anti- 
cliitic diet. 

The authors state that they have not been able 
o determine as yet whether disorientation has 
'■/ physiologic significance other than as an 
ndicator of a type of metabolic disturbance. 
Schiller, Struck and Reed cso give a brief dis- 
'ssion of experimental methods and describe 
■pparatus for applying a quantitative breaking 
'st to the bones of rats. The experiments in- 
volved 26 7 animals, and the results indicated 
'hat the tibias of rats that had been rachitic and 
i-hen healed, when compared with those of litter- 
mate control rats, showed significant differences 
in resistance to lateral breaking stress in two 
of nine series. 

Annersten 657 goes further into the chemistry 
of bone, showing by formulas the chemical 
process by which the reactions occur. He 
stresses the importance of pH of the blood, espe- 
cially at the site of fracture, and the enzyme 
contained in tissues by which bone cells are 
differentiated from mesenchymal tissues. He 
feels that much work is yet to be done to explain 
fully all the chemical processes of healing of 
bone. 

C$5. Reed. C. I.. and Reed. B. P.: Attempted Corre- 
lation of Mechanical Properties of Bone with Anti- 
rachitic Healing- and with Molecular Structure as De- 
termined bv X-Rav Diffraction Technic. Am. J. Physiol. 
13S:34-41 (Dec.) 1942, 

CSC. Schiller. A. A.; Struck, H. C.. and Reed. C. I.: 
Influence of Rickets and of Healing of Rickets on 
Mechanical Properties at Tibiae ot Rats. Am. J. Physiol. 
138:27-33 (Dec.) 1942. 

6S7. Annersten. S. : Alkalization in Fracture Callus. 
Arch. f. Win. Cliir. 203:122-156, 1942. 


Bell and Cuthbertson 055 ran a series of experi- 
ments on white rats. They were fed an adequate 
diet, and certain hormones were given with 
the diet. 

Extract of the anterior lobe of the pituitary 
gland produced bigger and proportionately 
stronger bones than those of control animals 
which had received injections of extract of 
thymus, but there was no alteration in the break- 
ing stress. 

Estradiol dipropionate produced heavier and 
stronger bones but no change in breaking stress. 

The femurs of' rats treated with parathyroid 
extract were longer and heavier than those of 
either rats treated with estradiol or control rats. 
The breaking stress remained unchanged. 

Thyroid produced a greater change in soft 
tissue than in mineral matter. The quality of 
bone remained the same. 

Bruce and Kassner 050 used various bones to 
compute values of bone ash. The percentage 
of ash in dry fat-free humerus was chosen as 
the basal value, and the results were evaluated 
irrespective of sex and the dose of vitamin D 
given. 

When low calcification in rats, as measured 
by ash content of the humerus, is due to shortage 
of vitamin D, the femur shows an even lower 
calcification. When it is due to deficiency of 
either calcium or phosphorus without a shortage 
of vitamin D. no difference in calcification is 
observed. In the femur both the relatively large, 
metaphvsis and the extremely Iow calcification 
of this part make the ash content of the whole 
bone lower than that of the humerus when 
vitamin D is lacking. Sex does not make any 
difference in the humerus or the femur. 

Clavert B!, ° credits Zortdick (1937). Landaner. 
Gardner and Pfeiffer (1939), in experiments on 
the pigeon and chicken, and Bensit. Messer- 
schmidt and Grangaud (1941 ). in experiments on 
the duck, with having found by regular injections 
of estradiol dipropionate an estrogenic action 
similar to that found in female birds. He re- 
peated the experiment on 17 male pigeons and 
1 castrated female pigeon. 

b$S. Bell. G. H.. and Cuthbertson, D. P. : Effect of 
Various Hormones on Chemical and Physical Properties 
of Bone. J. Endocrinol. 33:502-309 (Aug.) 1945. 

f>$9. Bruce. H. M.. and Kassner. E. W. : Difference 
in Calcification Between Humerus and Femur of Young 
Rats Receiving High Calcium. Low Calcium, and Stock- 
Diets. T. Biochem. 37:105-109 (April) 1945. 

090. Clavert, J. : Osteogcnetic Action of E'trndid 
Dipropionate (Estrogen) in Pigeons, Compt. rend. 5 - . 
de bid. 136:512-515. 1042. 
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The daily injection of estradiol during several 
weeks excites in many bones of the male pigeon 
intense osteogenesis, which is greater than that 
in fern, dcs. It reacts by osteogenesis of a medul- 
lary type. Springing always from a preexisting 
substratum, the bony bridges invade the medul- 
lary cavity and then condensate by apposition 
of bony layers. The medulla preserves its 
activity. Fat tissue disappears. ' 

Foshec*® 1 presents a study of regenerative 
power of fascia lata. Klcinschmidt has demon- 
strated that normal fascia lata contains three 
distinct layers, each within its own sheath and 
the three within a common denser sheath. The 
middle layer is strongest and runs longitudinally. 
The inner and outer layers are weaker, and their 
fibers run transversely at an angle of 90 degrees 
to those of the middle layer. 

Fascia lata regenerates to fill defects left 
when tissue is removed. In thin, muscular 
persons the margins of fascia lata approximate 
to dose the vent by rapid and thick formation 
of fibrous tissue, which is in all probability 
derived from the inner and outer layers. In 
obese persons the margins of fascia retract farther 
and for a short time permit some formation of 
muscle through the vent, but soon the defect is 
filled by new fascia lata one-half the thickness 
of the old fascia lata. This is thought to be the 
regeneration of the outer and inner layers of 
the true fascia lata. 

When ever) 7 iota of fascia lata is removed, 
new fascia lata of from one half to two thirds 
’of the thickness and tensile strength of the pre- 
vious tissue regenerates to cover the whole area 
normally covered by fascia lata, and it may well 
be used again for sutures and transplants as 
well as for the true purpose of the tissue, that 
of making a sleeve for muscles and preventing 
herniation. 

Katzenstein, My Ion and Winternitz es - under- 


tracted fall in blood pressure, which may cau 
death of the animal. 


The authors also observed that chang 
blood pressure and other signs of shock 
follow nothing more than anesthesia inducec 
pentobarbital sodium. In experimental ca: 
which narcosis was controlled to avoid 
depression, injection of thoracic duct fluid 
normal dogs had no significant effect wJ 
fall in blood pressure followed in 50 pei 
of the animals which received injectio 
thoracic duct fluid of animals shocked b 
tourniquet method. 

Segaloff and Cahill 683 studied the chani 
the bones in mice treated with estrogen ar 
food deficient in vitamin D. They based 
experiments on previous investigations ma 
other authors, who found extensive prolife 
of endosteal bone in the femurs of mice ti 
with estrogen and maintained on adequate 
The estrogenic agent administered in this 
was a estradiol dipropionate, and the durat 
treatment was twelve weeks. 

Obliteration of the marrow cavity of the 
by endosteal bone and some resorption of 
bone were observed in a strain of mice fed 
mercial stock diets and treated with esti 
Alice of the same strain treated with est 
and fed a diet deficient in vitamin D si 
mented with viosterol showed typical ch 
in the femur. This result was also obtain 
animals fed the same diet unsupplemented 
vitamin D. It is concluded, then, that d 
vitamin D did not play a major role i 
mechanism of deposition of endosteal bo 
the femurs of mice treated with estrogen. 

Torda esl investigated whether or nc 
presence of androgens, estrogens and so; 
the hormones of the hypophysis modifie 
muscular contraction produced by known 
ical agents. Both the sensitivity of si 
muscle to acetylcholine and potassium ar 


took experiments to find out the effect of injec- activity of choline esterase of brain tissue 


tion of thoracic duct fluid collected promptly 
after the release of tourniquets which had been 
applied to the hindlegs of dogs. They found 
that the thoracic duct fluid becomes blood stained 
after release of the tourniquets and that when 
this fluid is injected intravenously its effect on 
blood pressure is variable; but in some cases 
7 cc. of fluid may produce a severe and pro- 

691. Foshee, J. C.: Fascia Lata Regeneration : Pre- 
liminary Report, Surgery 14:554-569 (Oct.) 194o. . 

692. Katzenstein, R.; Mylon, E., and YVmtermtz, 
\r r ■ Toxicity of Thoracic Duct Fluid After Relea. 
oi Tourniquets Applied to Hind LegsofDogsforPr^ 
duction of Shock, Am. J. Physiol. 139:uO/-31Z (June;. 

1943. 


investigated in the presence of the prev 
mentioned hormones. It was found th; 
sensitivity of the muscle to acetylcholine is 
what potentiated by chorionic gonadot 
estrone and estradiol, the corpus luteuro 
mone, testosterone propionate and the 
pressor and antidiuretic hormone of the pos 

693. Segaloff, A., and Cahill, W. If.: E” 
Bone Deposition in Femurs of Vitamin D-Deficier 
Treated with Estrogen, Proc. Soc. Exper. Biol. . 
54:162-163 (Oct) 1943. 

694. Torda, C. : Effect of Hormones on Com 
of Striated Muscle and on Choline Esterase . 
Proc. Soc. Exper. Biol. & Med. 03.1-1-1-0 
1943. 
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be of the hypophysis but not by the oxytocic 
■ <ple of the posterior lobe of the hypophysis. 
The activity of choline esterase is somewhat 
creased by chorionic gonadotropin, estrone 
^pension, progesterone, testosterone propionate 
id pitressin but not by pitocin. 

The. sensitivity of the muscle to potassium is 
otentiated by chorionic gonadotropin, estrone 
’^pension, estradiol, estrone, progestin, pro- 
'toral (anhydrohydroxyprogesterone), testos- 
rone propionate, desoxycorticosterone, choles- 
■ ol and pitressin but not by pitocin. 

A correlation between the threshold of excita- 
ility of the effector cells and the presence of 
•c„v. substances was suggested. 

Warkany and Schraffenberger 69s describe the 
ppearance of congenital malformations in the 
11 spring of female rats fed a deficient diet com- 
iosed of yellow commeal 76 per cent, wheat 
^ 1 20 per cent, chemically pure calcium 
di Lunate 3 per cent and chemically pure sodium 
hloride 1 per cent. Sixty international units 
■f vitamin D as viosterol was administered to 
ach female by pipet ever)- tenth day. The mal- 
urmations could be prevented in the offspring 
• hen the maternal diet was supplemented by 
per cent dried pig liver. The authors used 
n _ their experiments a purified diet which con- 
i' ed vitamin B complex but not riboflavin. 
‘Hey obtained congenital malformations in the 
■ffspring that were anatomically identical with 

■ — - obtained with the other diet. The malfor- 
1 _"-.is consisted in shortness of the mandible, 

■ fibula, radius and ulna, fusion of the ribs 
" center of ossification of the sternum, syndac- 

D'lism, brachydactylism and cleft palate. 

Whicher and Watson 090 found that certain 
•'jrmonal preparations when injected into albino 
iats apparently produce changes in the phos- 
(..iptacp content of. the femur. It was observed 
repeated doses of small amounts of para- 
'’yroid extract cause a temporary increase of 
the phosphatase content of the diaphysis with- 
out alteration of this enzyme in the epiphysis. 
Large single doses of the extract cause an in- 
crease followed by a decrease of the phosphatase 
-ontent of the diaphysis while there is only a 
decrease in the epiphysis. The injection of 
adrenal cortical extract is followed by a reduc- 


695. Warkany, J„ and Schraffenberger. E. : Con- 
Cwital Malformations Induced <in Rats by Maternal 
•Nutritional Deficiency : Effects of Purified Diet Lack- 
ing Riboflavin, Proc. Soc. Expcr. Biol. & Med. 54:92-94 
(Oct.) 1945. 

696. Whicher. C II., and Watson. E. M.: Effects of 
1 hyrotropic Hormone. Gonadotropic Factor, Pituitary 
Growth Substance and Insulin upon Phosphatase Content 
of Rat Femurs, Endocrinology 33:$3-S6 (Aug.) 1945. 


bon ot. the phosphatase content in both the 
diaphysis and. the epiphysis. The authors ob- 
served in their experiments the effects of the 
hormones derived from the anterior pituitary 
gland and concluded that both the thyrotropic 
hormone and the gonadotropic factor, injected 
subcutaneously, caused an increase of the phos- 
phatase content of the diaphysis and the epiph- 
ysis. The results obtained with pituitary ex- 
tract purported to contain the growth-stimulating 
principle were not consistent. In some experi- 
ments they produced an increase, in others a 
decrease and in others no changes whatsoever 
Insulin did not cause any modification in the 
phosphatase content of the bones of the rats, 
and potassium iodide produced an increase of 
the phosphatase content of the femurs -of albino 
rats. 

Foa reviews the history of studies on inner- 
vation of bone marrow, from the first postula- 
tion of such in 1700 to the present recent con- 
tribution by Rossi. 

. .^ 0SS] , descnb fd the main nerve trunks which 
lollow the arteries of the bone marrow, both at 
the center and at the periphery, in the medullarv 
canal.. From these trunks are derived loose 
nets m the endothelial walls of the venous 
sinuses. Myelinated and unmyelinated fibers 
are present in about the same number. He also 
recognized fibers destined for cellular elements - 
of the bone marrow and of .the bone itself These 
fibers do not follow the blood vessels. Terminal 
nerve endings were demonstrated to be of sev- 
eral types. There appeared to be a crowding 
of blood-forming elements around these termi- 
nations. The majority of these fibers are mye- 
linated, while the unmyelinated fibers are in 
close contact with the blood vessels, especially* 
the muscular coat and the endothelium. 

Thus, according to Rossi there are two tvpes 
of nerve fibers of the bone marrow: (a) the 
unmyelinated fibers, which are in close relation- 
ship to the muscular coat and.endothelium of the 
blood vessels : (b) the myelinated fibers, which 
seem to be closely related to the blood-formin- 
cells. & 

Gomori C9S discusses the relationship between 
the activity of phosphatase and calcification 
under normal and pathologic conditions, as 
shown by a new microtechnical method’ for 
simultaneou s visualization of preformed deposits 

69/. Foa. P. P.; Studies cn In:: erratic:: o: Bcrc 
Marrow: Anatomy, L'r.iv. Hr -p. T, nil -V - of 

9-19 (Fe’.A 1945. 

09$. Gorri'^n. G. : Crilclficcti' ” 

.1. Path. 19:197-209 (March) 3?4A~ " ' 
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of calcium salts ami of sites oi phosphatase 
activity. 

Since calcium salts are removed and phospha- 
tase destroyed by dccalcification, all material 
studied was embedded and cut without decaici- 
ficad'on. Thus tissues too hard to be sectioned 
were not studied. The tissue was stained by 
methods for demonstration of phosphatase, de- 
vised tor the purpose of simultaneous visualiza- 
tion of preformed deposits of calcium salts and 
of sites of phosphatase activity. 

Observations on normal material and on 
pathologic material were made. Of the latter, 
bone tumors tuberculosis and calcification in 
hyaline cartilage were studied with the phos- 
phatase-staining technic. 

Conclusions were that calcification of living 
or recently necrosed tissues seems invariably 
to involve activity of phosphatase. On the other 
hand, calcification of hyaline connective tissue 
occurs without any action of phosphatase. Acid 
phosphatase plays no role in calcification. 

Henry 555 describes a method of exposing the 
arched proximal segment of the anterior tibial 


vessels, which he feels is important becaus 
the fact that most surgeons are unpreparei 
stop Weeding from the arch by direct expos 
Other- methods used for this 'purpose, sue! 
reflection of the fibula or direct pressure i 
a tampon, seem unsatisfactory because of 
extensiveness of the procedure or the dai 
to residual blood supply. 

With the patient in the prone position, 
arch of the tibial vessels is exposed throug 
posterior and medial incision which exte 
down between the two heads of the gasti 
nonius muscle. Since the arch segment is ! 
fast in front by soft tissue, mobilization is : 
possible until the arch is mobilized in the anter 
compartment of the leg. To accomplish this 
anterior incision is made between the iibu, 
head and the tibia, extending deep between t 
extensor digitorium longus and tibialis anteni 
muscles. Thus after the arch has been tree 
anteriorly the entire segment can be broug 1 
into view in the posterior part of the woun 

699. Henry, A. K. : Exposure of Arched Segme 
of Anterior Tibial Vessels, Lancet 1:1-11-142 (Jan. J 
1943. 


PREFACE 


In the preparation of this review of orthopedic 
surgery for 1943 the titles of 1,252 articles of 
orthopedic interest were selected front the Quar- 
terly Cumulative Index Mcdiats for 1943. The 
number of articles reviewed and presented in 
this year’s “Progress" is 699. This is a smaller 
number of articles than that selected for previous 
views. The smaller number of articles is due 
o the decrease in the volume of medical literature 
since the war commenced. As in the past three 
years, each editor has selected the articles for 
his section which he thinks represent the most 
progress and have the greatest scientific interest. 
The chairman or Dr. R. B. Raney of the editorial 
board has reviewed the material prepared for 
each section and has made certain additions and 
changes which seemed indicated to standardize 
to improve the publication as a whole. 

On account of the difficulties under which 
many of the editors have been working, the re- 
views of some of the sections have been slower 
in being returned to the chairman of the editorial 
board and, as was true last year, it was found 
impossible to send the whole “Progress” to the 
Archives at one time. Tin's has necessitated a 
riieht change in the order of the sections for 
publication. The preface could not be written 
until all sections had been submitted, linfor- 
nateW the section on “Conditions Involving 
the Hip Joint" was not received in time to be 
included in the “Progress" for 1943. The articles 


selected for review in this section will be include 
in the “Progress" for 1944. In spite of the diff 
culties encountered in getting reprin's. it i 
believed that the quality of the reviews is up t 
standard and the publication will prove as val 
liable to its readers as the “Progress ’ of previou 
rears. 

The members of the editorial board wish t< 
thank again those physicians not members o, 
the American Academy of Orthopaedic Surgeorn 
who have rendered such valuable assistance m 
the preparation of the material for the lanwis 
sections. Special thanks are' rendered to 
Harold H. Kuhn for editing the section 
“Conditions Involving the Lower Part 01 
Back.” 

The following physicians acted as assistant 
members. of the editorial board : 

Dr. Ghormley : Dr. H. H. ^ oung, J? r ‘ , r r 
Bickel, Dr. T. R. Lipscomb, Dr. K, D. < r " 
Dr. I M. Regan and Dr. F. Padilla. ^ 

Dr. Coionna : Dr. David King and Dr. Tlio*-' 
Gucker. ' - ^ 

Dr. Steindler : Dr. A. C. M. Bitar, r- ^ 
Cobb, Dr. f. E. Fuchs, Dr. A. J. t ,i 

James L. LeNoir, Dr. Ignacio Fom 
Dr. Jose Puig. 

Dr. Meverding: Dr. J. M. Regan- 
Mussey Jr., Dr. J. F. Stotler, r . . . J- j 
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i ‘r. J. H. Remington, Dr. Federico Padilla and 
l Jr. A. R. Pils. 

Dr. Hauser: Dr. Robert P. Montgomery. 

Both style -and editorial comments have again 
leen left to the discretion of the editors, except 
jr a few changes made by the chairman of the 
ditorial board or by Dr. R. B. Raney. It should 


Lexox D. Baker, 

Glenn Barber, M.D. 

Walter P. Blount, M.D. 

Fremont A. Chandler, M.D. 

John R. Cobb, M.D. 

Paul C. Colonxa, M.D. 

H. Earle Coxwell, M.D. 

John J. Fahey, M.D. 

Ralph K. Ghormley, M.D. 

A. Bruce Gill, M.D. 

Paul Harmon, M.D. 

Emil D. Hauser. M.D. 

Herman F. Johnson, M.D. 


be stated again, however, as in the preface of the 
“Progress” of previous years : “If the reader or 
author of any article does not agree with the 
editorial comment, the editorial board hopes that 
he will think of the remark as only one man's 
impression and as in no way representing the 
opinion of the entire editorial board.” 

The Editorial Board of the 
“Progress of Orthopedic Surgery'' 

M.D., Chairman 
J. Hiram Kite, M.D. 

John G. Kuhns, M.D. 

Henry W. Meyerdixg, M.D. 

D. H. O’Donoghue, M.D. 

Wixthrop M. Phelps, M.D. 

R. Beverley Raney, M.D. 

Jesse I. Sloat, Colonel, M.C., U.S.A. 

Alan D. Smith, M.D. 

J. Spencer Speed, M.D. 

Arthur Steixdler, M.D. 

Lorixg T. Swaim, M.D. 

J. Warren White, M.D. 
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KIDNEYS 

Anomalies. — Nation 1 states that renal agenesia 
implies the complete absence of renal tissue. 
The renal anlage develops in most cases, even 
in the absence of a ureter, but is usually absorbed 
unless normal fusion with the ureter, occurs. 

Three cases of bilateral renal agenesia from 
a series of 27,000 autopsies are reported. This 
akes the total number of reported cases 124. 
Besides the 3 cases described in this paper, only 
cases in which the abnormality has been limited 

0 the mesonephric and metanephric systems have 
been reported. 

Twenty-seven cases of unilateral renal agenesia 
are cited. Fourteen of these were encountered m 
a series of 27,000 autopsies at the Los Angeles 
Count}' Hospital, a ratio of 1 to 1,929. Five cases 
were found in a series of 1,831 autopsies at e 
Huntington Memorial Hospital, an incidence ot 

1 in 366 autopsies. The ratio for the : eontbmed 
series is 1 ease to 1.517 autopsies. Nation also 

reports 6 clinical cases. , Q m 

There were 18 (67 per cent) males and9 j 
per cent) females. In the senes of autopsies, 
unilateral renal agenesia was 20 per cen mo 

“TSGSle has <? 
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policies of the Navy D ^^ ra ^ ne5 ; a: A Study of 
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common in males than in females (figure cor- 
rected for the fact that 60 per cent of all of the 
autopsies were performed on males). 

In the series of clinical cases, all the patients 
were under 49 years of age. The right and the 
left kidney were absent with equal freque cy 
Tire adrenal gland was present in 1/ rases and 
was recorded as absent in none. In 21 cases t. 
per cent) the ureter and half of the trigone were 
absent The solitary kidney was always enlarge 
££ shrunken If disease. T„ 5S per cart 
the cases in which autopsy was performed there 
were congenital abnormalities of the single W; 
” fc 22 per cent of the cases the smgle fc.d . 
S diseased ; in 6 cases renal Mart was J 
"use of death (congenital 
single kidney in 3 cases and renal disease 

3 ^(44 per cent) of the women had develop- 
mental defects of the genital organs Two 1 
per cent) of the men had such defects. On!> 
P (21 per cent) of the patients on whom autop>. 
. v ~c nerformed had hypertension. 

Th P ere is no reliable clinical sign which gu ' 
an S £ differentiation of renal ageaest. - 

"rllSSes dot secondary lesions some.te* 
devetp in horseshoe hidney 

?.£TT'ltSS; S secondary 

patho!ogic£voh -emen . represents the most com- 

■ - rrt1n"~0 s.: Treatment of Horseshoe Ki*e}- 
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on type of horseshoe kidney which is recognized 
inically, and the symptoms usually are due to 
ie' secondary pathologic process. Secondary dis- 
ise of major significance should be treated by 
eminephrectomy. Less radical procedures which 
reserve both halves of the kidney (for example, 
yelolitliotomy) should be accompanied with 
nnphysiotomy and nephropexy on the side of 
ie kidney because of the danger of -remaining 
ymptoms attributable to the fusion alone. 

A small, but distinct, group of horseshoe 
'dneys without a secondary pathologic process 
resents vague symptoms in the abdomen or 
ack, which may be mistaken for indications of 
gastrointestinal disorder or a pathologic .con- 
.ition in some other system. Apparently the 
ymptoms of the “horseshoe kidney syndrome” 
re produced by pressure on adjoining nerves 
iv the isthmus of fusion or by the ectopic renal 
lasses. Relief is obtained by sjmphj'siotomy 
.nd nephropexy. In a few cases of this syndrome 
t may be necessary to perform a nephropexy on 
he opposite side also before complete relief is 
btained. 

For all surgical procedures on horseshoe 
cidney the conventional extraperitoneal-lumbar 
ipproach is satisfactory and is the one of choice. 

Culp adds another case to the small group in 
.vhicli treatment with symphysiotomy and bilat- 
eral nephropexy was successful. Pyelolithotomy 
Iso was performed in- this case. Recurrent cal- 
-uli were recognized early and were dissolved 
with “solution G,” a solution of citric acid, mag- 
nesium oxide and sodium carbonate of p K 4, 
after irrigation of the renal pelves through in- 
dwelling ureteral catheters. The patient has been 
followed for seven months, with no further recur- 
rence of calculi or symptoms. 

Horseshoe kidney is usually the result of union 
of the lower poles and seldom of union of the 
upper poles, the latter type being often accom- 
panied by other anomalies, such as horseshoe 
adrenals, diaphragmatic hernia and spina bifida. 
Of great importance is the anomalous blood 
supply of this double kidney. The arteries usually 
enter the kidney posterior to the pelvis and van- 
in number from four to six, with one or two 
entering the symphysis. The ureters cross in 
front of the symphysis, and anomalous, or aber- 
rant, arteries are the rule, often taking their 
origin from the arteries of adjacent structures. 

Tumors. — Wilms’s Tumor: Eliason and Stev- 
ens 3 report a case of Wilms’s tumor (embryonal 
carcinosarcoma of the kidney) in a horseshoe kid- 

o. Eliason, E. L.. and Stevens, L. \Y. : Wilms' 
Tumor in a Horseshoe Kidncv, Ann. Sure. 110 :7S$- 
790 (May) 1944. 


ney. The patient, a child of 6 years, had a large 
abdominal tumor and a high fever. An intravenous 
urogram showed a horseshoe kidney. There was 
a large, soft tissue mass containing calcium in 
the left upper quadrant of the abdomen, above the 
renal area. A transperitoneal incision was made, 
and a tumor was observed arising from the upper 
pole of the left segment of a horseshoe kidney. 
The lesion, including the entire left renal com- 
ponent, was removed without difficult}-, the horse- 
shoe kidney being divided at its symphysis. The 
pathologic diagnosis was embryonal sarcoma, of 
the kidney. 

In regard to the treatment of Wilms's tumor 
there are two schools of thought. The older 
school advocates preoperative irradiation over 
the growth, with two objects: (1) to reduce the 
size of the local mass, so that it will be technically 
easier to remove, and (2) to kill oft the more 
malignant, radiosensitive cells in the tumor and 
thus prevent their escape into the blood stream 
during the operative manipulation. 

Ladd, who has had the greatest personal ex- 
perience with the problem at the present time, 
recommends removal of the mass as soon as it 
is discovered, the transperitoneal approach being 
used, with ligation of the renal vessels before 
manipulation of the mass. He is convinced that 
roentgen ray therapy has been too widely em- 
ployed, without consideration of the end results. 
Perhaps the most convincing arguments in favor 
of his thesis are the reputed cures. The few 
apparently cured patients referred to in the litera- 
ture received no preoperative irradiation. During 
the last eight years Ladd has removed 22 Wilms 
tumors, with no operative mortality, thus refut- 
ing the statement that preoperative irradiation 
is necessary to insure a low operative mortality. 
Listed in his series as probably cured of renal 
embryoma are 14 of a series of 56 patients, who 
were alive and well from two to twenty-one 
years after operation. Only 1 of the 14 patients 
had preoperative irradiation. 

Bothe. in an analysis of 44 cases from the 
literature, observed that recurrences and metas- 
tases were reported in some instances ten years 
after removal of the primary growth. With this 
possibility in mind, he states that the skeptical 
analyst would accept but 8 of the 44 cases as 
instances of cure. It is important to note tint 
in these S cases neither preoperative nor post- 
operative irradiation was carried out. He adds 
7 personal cases in which treatment without 
previous irradiation was employed. Finally, he 
states that he agrees with Ladd that immediate 
removal of these mixed tumors, or embryoma?, 
gives a better chance of cure than do irradiation 
and delayed nephrectomy. 
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cited, the kidney was placed high up under the 
last rib, where such kidneys usually are when 
firmly adherent, especially when they have pre- 
viously been drained by nephrostomy. The 
twelfth rib was resected, and the branching cal- 
culus in the pelvis and lower calk could then 
be easily palpated through the perirenal fascia 
and the thinned-out renal parenchyma without 
separating the renal fascia from the adherent 
kidney. One incision was made extending through 
the perirenal fascia and the renal parenchyma on 
a line approximately just posterior to the convex 
border of the kidney and was deepened until the 
calculus was freely exposed, lying in the pelvis 
and the lower calix. The calculus in each instance 
was readily removed and the kidnej' drained by 
a tube placed in the lower calix. The renal 
incision was then closed with mattress sutures, 
which were passed through the perirenal fascia 
and thinned-out renal parenchyma on each side 
of the incision. The fascia prevented these sutures 
from tearing through the parenchyma and offered 
excellent resistance when traction was applied 
in tying the sutures, so that the Weeding was 
completely controlled. The fibrous tissue in tbc . 
abdominal wall and the scar of the first opera- ; 
lion were then excised, and the abdominal wound 
was closed in layers about the drainage tube. 

In both these cases there was no postoperative 
bleeding, the drainage tube was removed in from 
seven to ten days and the wound had com- 
pletely closed in two weeks. 

De la Pena and de la Pena r report a case 
which illustrates the time necessary for forma- 
tion of a large staghorn renal calculus. The 
patient, a woman aged 37, stated that during the 
past three years she had suffered periodically 
from colicky pain which was referred to the left 
renal area. She stated that she had been 
on elsewhere a year before; accordin 
history, drainage of the left kidney li 
done. The tube was allowed to remain 
months, and the wound closed spout 
after its removal. A roentgenogram of 
narv tract revealed two small stones in 
renal area. There was no evidence of any 
in tire right renal area. A month later 
seized with severe colic referable to the 


produces the Wilms lesion. Eliason and Stevens 
could not find the report of a single case of 
Wilms tumor in a horseshoe kidney. 

Adenoma : Higgins 4 reports 6 cases in which 
a large benign adenoma of the kidney was re- 
moved surgically, and he reviews a collected 
series of 29 cases of large adenoma of the kidney, 
with surgical intervention in 26 instances. As a 
papillary adenoma of the kidney enlarges, struc- 
tural changes may occur and produce a tumor 
which is histologically similar to hypernephroma. 
From available data and histologic study it may 
be assumed that in some instances malignant 
epithelial tumors of the kidney develop from 
papillary adenomas. A large adenoma of the 
kidney which produces symptoms and requires 
surgical removal is rare. 

Other Malignant Growths : Bandler and Roen 5 
state that the most common tumor of the uro- 
genital tract in children is Wilms’s tumor of the 
kidney. Diagnosis can be made in most instances 
by urographic examination. Preoperative and 
postoperative roentgen ray therapy should be 
given. The transperitoneal approach for removal 
of the kidney should be employed. Less frequent 
are tumors of the adrenal gland, bladder, pros- 
tate and testis, but the possibility of their exist- 
ence, even in young persons, must be emphasized 
• i thorough search made for signs of these 
’ghly malignant growths. Early diagnosis of 
malignant disease .of the genitourinary tract in 
children is necessary for successful therapy. In 
all cases combined treatment with roentgen irra- 
diation and operation should be resorted to; 
roentgen ray therapy should not be employed 
alone except in cases in which widespread metas- 
tases are present. 

Calculi. — Bugbee 0 reports 2 cases in which 
nephrolithotomy for recurrent branching calculi 
was performed by a new technic. Briefly, the 
procedure was as follows : An incision was made 
posterior to and below the scar of the primary 
operation. Because the line of this incision was 
devoid of scar tissue and because it was well 
posterior to the reflection of the peritoneum, the 

4~ffierins C. C.: Adenoma of the Kidney: Re- 
port of IS Cases, Am. J. Surg. 65:3-14 (July) 1944. 
Bandler, C. G., and Roen, P. R- 
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.ea on the right side, with fever. A plain roent- 
enogram made thirty-eight days after the pre- 
ious one showed a large staghorn calculus filling 
te right renal pelvis. The patient refused to 
ndergo operation. 

Ptosis. — Bandler. Pinck and Roen s reviewed 
5 cases of nephroptosis deemed suitable for sur- 
ical suspension. They believe that operation 
olely for the correction of excessive renal mo- 
ility in the absence of symptoms or stasis is not 
•arranted. Nephropexy alone, without correc- 
ion of concomitant renal or ureteropelvic lesions, 
s doomed to failure. A properly performed 
lephropexy not only demands suspension in a 
ligh position but requires fixation, so that the 
troper renal axis is obtained. This is obviously 
lecessary for adequate drainage of the renal 
jelvis. 

There are specific indications for fixation of 
he kidney. It must be definitely established 
bat symptoms are referable to the urinary tract. 
Investigation of nonurinary disturbances, such 
s gastrointestinal distress, must be complete 
jefore such symptoms are attributed to the abnor- 
mally mobile kidney. Excessive renal mobility 
must be demonstrated by urographic examination 
with the patient in both the erect and the recum- 
bent posture. Simulation of pain by overdis- 
tention of the pelvis on the affected side with 
retrograde catheterization is a helpful, but by no 
means essential, diagnostic criterion. Renal dis- 
placement, despite the absence of evidence of 
constant obstruction to urinary outflow, may 
require fixation of the kidney because of frequent 
and severe pain, such as occurs in repeated 
Dietl’s crises. When infection is present and yet 
no stasis can be demonstrated, conservative 
measures directed toward elimination of the 
infection should be attempted first. On the other 
hand, the observation of definite stasis and ob- 
struction to the urinary outflow, in addition to 
the ptosis, would appear to make the surgical 
procedure even more imperative. 

Trauma. — Adams S. * * * 9 analyzed 7 cases of severely 
ruptured kidney. In 6 cases early operation was 
performed. In 1 case there was associated rup- 
ture of the spleen. There were no deaths. The 
importance of early operation is stressed, but 
only after primary shock from trauma to nerve 
plexuses about the renal pedicle is controlled and 
before secondary shock from hemorrhage occurs. 
Preoperative evidence of urinary extravasation 

S. Bandler, C. G. : Pinck. B. D., and Roen, P. R. : 

Nephroptosis and Nephropexy: A Critical Review os 

Fiftv-Five Cases. New York State I. Med. 44:1541- 

1545 (July 15) 1944. 

9. Adams. P. : Traumatic Rupture of the Kidney, 

Am. 1. Sure. 61:3l(>-323 (Sept.) 1945. 


can be demonstrated satisfactorily by intravenous 
urograms. Retrograde urographic examination 
is thought to be unnecessary and undesirable 
except when additional information is essential. 
Urinary extravasation always indicates severe 
injury of the kidney and is felt to be a specific 
indication for operation. The presence or absence 
and the degree of hematuria are not criteria of 
the severity of renal damage. 

Snbcapsular Extravasation. — Baretz 10 dis- 
cusses renal hydrocele. It follows a form of renal 
trauma dependent on the following factors : ( 1 ) 
preexistent hydronephrosis or hydrocalix; (2) 
injury which, produces extravasation from the 
pelvis or the calix beneath the renal capsule, and 
(3) slow healing of the tear. A mass in the 
abdomen in the region of one kidney, with or 
without a definite history of trauma: increasing 
size of the mass, increasing abdominal discom- 
fort. and decreased urinary output are suggestive. 
Cystoscopic examination and retrograde pyelo- 
grams may reveal extravasation from the pelvis 
or calix to the surrounding sac. Early operative 
intervention with drainage may result in preser- 
vation of the kidney. If nephrectomy is indicated, 
a two stage procedure is advisable. 

Aneurysm. — Lazarus and Marks 11 state that 
aneurysm of the renal artery is a rare clinical 
entity: they were able to collect only 75 cases 
from the literature and added a personal case. 
A history of trauma was elicited in 34.7 per cent 
of these cases. Among the other etiologic factors 
associated with this condition are systemic debili- 
tating infections and atherosclerosis. 

Pathologically, aneurysms may be classified as 
true or false. A true aneurysm is a saccular dila- 
tation of an artery containing all the elements of 
the arterial wall ; it results from weakening of the 
vessel wall, which is caused by involvement of 
the elastic fibers by sclerosis or fatty degenera- 
tion ; this degeneration is due to some debilitating 
systemic infection or atherosclerosis. A false 
aneurysm is a saccular dilatation of an artery 
due to trauma, with resulting complete disrup- 
tion of continuity of the arterial wall, either in 
part or in its entirety: the limiting walls of the 
aneurysm from without inward consist of adven- 
titia. laminated blood clot and endothelium. 

Small aneurysms of the renal artery usually 
produce no symptoms. Larger aneurysms, how- 
ever, usually give rise to symptoms,, the most 
common of which is pain in the loin ( 62.7 per 

10. Baretz. I.. H. : Renal Hydrocele': Subcap-ular 
Renal Extravasation. I. L'rol. 52:IS4-I9S (Sept.) 1944. 

11. Lazarus. J. A., and Marks. M. 5.: Aneurysm 
of the Renal Artery - — True and FaUc — with Special 
Reference to Preoperativc Diaenosis. J. l'rol. 52:195- 
215 (?cpt.) 1944. 
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cent of cases). A mass was felt in the loin in 
30 per cent of the recorded cases. 

The presence in the roentgenogram of an 
opaque ring shadow with a dense periphery in 
the region of the renal pelvis is an extremely 
valuable diagnostic sign of this disease. 

The indicated treatment of an aneurysm of the 
renal artery is immediate nephrectomy, with 
ligation of the renal artery proximal to the point 
of origin of the aneurysm. 

Lazarus and Marks report a case of aneurysm 
of the renal artery, associated with calculous 
pvonephrosis in which a correct preoperative 
diagnosis was made by observing a typical ring 
shadow on the roentgenogram in the region of 
the renal pelvis. Owing to the location of die 
aneurysm, the lesion was missed at operation 
but was clearly disclosed on pathologic exami- 
nation of the extirpated kidney. 

URETERS 

Transplantation . — Young, 12 in discussing trans- 
plantation of the ureters into the rectosigmoid, 
states that Higgins’ ability' to find the ureters 
and to transplant them successfully into the 
bowel in babies only' a few months old is a 
surgical triumph. He questions Higgins asser- 
tion that unless the operation is done promptly 
in cases of exstrophy the ureters will rapidly 
dilate and become infected. He has seen many 
cases of exstrophy of the bladder in which t e 
patients have grown to adolescence, even to -U 
or 30 years of age, with no evidence of serious 
renal back pressure. Lower told Young that 
in only 2 of the 20 adults on whom he had 
operated for exstrophy were the ureters Mated 
when the transplantation was done. It there- 
fore would seem not absolutely essential to 
operate on babies with exstrophy immediately 
would seem safe to wait until later, when 
Tiprlmns the exstrophy' could be cured by opera 
don and urinarv control obtained by appropriate 
Stic procedures done at the same time on the 
Jew-formed vesical neck and penile urethra. 

Manv surgeons have been advising and carry - 
• ? removal of the bladder and transplanta 

r tl ureters into the bowel in rases of 
tl0n °dias The operation for epispadias with 
epispadias. _ difficult plastic procedure, 

incontinence is not a dtihcu p use of 

and Young 7 ac rifke of the blad- 

ureteral transpLntation^a^dj^^ unjustifiable _ A 

der in these rases ■ dias and incontinence 

number of boys with P.*P ^ his plastic pro- 
on whom l t0 adult age and have 
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not only normal micturition but normal : 
powers ; 1 has produced two children. 

Nesbit, 13 in discussing transplantation 
ureters into the rectosigmoid, affirms the 
ment made by' Higgins that operation sho 
done early on children with exstrophy. ! 
also states that he has had an opportun 
operate on 7 children under the age of 4 m 
the youngest was 1 month old, the second 
procedure being done at the age of 7 ■ 
Operation on these children was not diffic 
The author emphasizes one point: Tl 
only one layer of sutures over the anasto 
Many times operators perform ureteral 
plantation on the human being, and in 
anxiety to make a good anastomosis they 
put in a second line of sutures. This 
only undesirable but distinctly' disadvanta 
Nesbit adds to the record the rase of 
on whom he operated. She was 19 ye 
age at the time of transplantation of both u 
four years previous to this report. She 
pregnant and delivered a stillborn child at 
5 months, within a year after her operatic 
subsequent marriage. Just a year ag 
delivered a normal child by the birth can, 
Lower, 14 in discussing transplantation 
ureters into the rectosigmoid, states th 

spiffs &£• fss 

dition by plastic operation. 

Immediately after transplantation o 

ureters, Lower 
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whether incontinence can be corrected simply 
by a plastic operation on the bladder. 

Lower states that the patients have been fol- 
lowed over a period of years and have been 
restored to normal economic and social life. It 
is not known just how long the patients may 
live, but a number have survived twenty years 
or more jn good physical condition. 

Goldstein and Berman 15 state that the con- 
ventional operation of ureterocutaneous trans- 
plantation for diversion of the urinary stream 
has had its disadvantages and ultimate discom- 
forts. These are (1) periureteral infections 
with formation of an abscess and sloughing of 
the ureter, which defeat the purpose of the 
operation; (2) retraction of the ureteral stump; 
(3) obstructions in the ureter due to infection, 
causing strictures, or to the angulation of the 
ureters, and (4) inability to adjust properly an 
apparatus, principally because of insufficient 
length of the ureteral stump. 

With the thought that there is a definite place 
for ureterocutaneous transplantation and that 
improvement is necessary in the performance 
of the procedure, both to obtain more comfort 
for the patient and to obviate unpleasant compli- 
cations, Goldstein and Berman offer their modi- 
fication of the conventional ureterocutaneous 
transplantation, which is performed in two 
stages, one to four days apart. 

Cystoscopic examination should be performed 
and catheters left in the ureters if possible. An 
incision through the skin and subcutaneous tissue 
is made with the curve about 2 cm. more medial 
to the anterior superior spine than usual. The 
aponeurosis of the external oblique muscle is 
incised in the line of its fibers, and the internal 
oblique and transversalis muscles are split and 
cut. The fibers of the two muscles are then cut 
across for about 4 cm. in the line of the cutaneous 
incision. The underlying peritoneum is pushed 
medially by blunt digital dissection and is packed 
off. The ureter is identified and isolated for 
about 4 cm. above the bifurcation of the common 
iliac vessels and freed as far as possible toward 
the bladder: one should make certain to leave 
sufficient periureteral tissue, with the blood sup- 
ply intact. A loop of ureter about midway in 
the incision is brought up on the anterior ab- 
dominal wall under tension, and a piece of tubing 
is placed beneath it. A black silk suture is placed 
through the periureteral tissue at its most distal 
point and brought out along the distal ana of 
the ureter onto the skin to serve as a guide in 
the second stage. The muscles arc then approxi- 
mated with surgical gut sutures proximal to, un- 
der and distal to the loop, space being left around 

13. Goldstein, A. E., and Berman, E. F. : Urctcro- 
Ctitaneous Transplantation: A Xew Procedure, T. Urol. 
52:224-234 (Sept.) 1944. 


the two arms of the ureter. The fascia is sutured 
in a similar manner. 

The second stage is simple. Three or four 
of the black silk sutures are removed from the 
distal portion of the wound, and the skin is 
spread apart by blunt dissection. Two of the 
interrupted chromic sutures in the aponeurosis 
of the external oblique muscle are removed distal 
to the loop, and these tissues are separated. 
With the black silk suture previously inserted 
into the distal arm of the ureter as a guide, this 
portion of the ureter is bluntly separated from 
the surrounding muscles and fascia down toward 
the bladder. The ureter is doubly ligated near 
the bladder, and a clamp is placed just proximal 
to this. The ureter is bisected, and the proximal 
stump is brought up on the anterior abdominal 
wall. A rubber tissue drain is placed down to 
the distal ureteral stump and brought out in the 
wound somewhat separated from the point of 
exit of the ureter. The distal portions of 
muscles, fascia and skin are closed around the 
ureter. A urethral catheter, which is later re- 
placed by a Foley catheter, is inserted into the 
ureter, and petrolatum gauze is placed around 
the ureteral stump until healing takes place. 

With this procedure, there is no retraction of 
the stump of the ureter, the blood supply re- 
mains adequate and there is no possibility of 
postoperative infection of the wound around the 
proximal portion of the ureter from infected 
urine. There results a ureteral stump which 
protrudes between 2 and 3 cm. from the anterior 
abdominal wall. The blood su ppJy of the stump 
appears adequate. 

The fundamental principle of the procedure is 
the establishment of the “right of domicile” of 
the ureter on the anterior abdominal wall. In 
the first stage a loop of the ureter is brought up ; 
the ureter is not opened at this time but remains 
connected with the bladder and is allowed to 
function. The second stage of the operation 
involves ligation and bisection of the ureter near 
the bladder, the proximal stump being brought 
out to drain. Cystectomy may be carried out at 
the same time, if so desired. 

Intubated Ureterotomy. — Davis 15 discusses 
intubated ureterotomy and describes a new 
operation for ureteral stricture. He first applied 
the principle of the Ramstedt operation for 
pyloric stenosis to division of a stricture of the 
upper part of the ureter; the result was satis- 
factory. Since then a number of other surgeons 
have reported good results with this technic. 

Davis reports a number of cases in detail. 

In general, the site to be dilated is cut longi- 

16. Davis. D. M. : Intubated Ureterotomy : A Xew 
Operation for Ureteral and Uretero-Pelvic Stricture, 
Tr. Am. A. Genito-Urin. Sucre er.s 25:21-45, 39-3. 
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tudmally, bands of ureteral tissue being left over 
the ureteral catheter or over a ureteral bulb. 
1 he open areas between the segments of ureteral 
tissue tend to grow together, filling in the fenes- 
tra made by the longitudinal cut. In other cases 
large segments of the ureter are removed, with 
onh a thin strand of ureteral tissue remaining; 
this tissue grows completely around the ureteral 
catheter, forming a new channel. 

In this intubated ureterotomy, no effort is 
made to draw the tissue into a new form, and 
no sutures are used. 1 he operation depends 
on the physiologic processes of repair of the 
tissues. The splint is a mold on which the tis- 
sues, by their own proliferation, reform the 
ureteral channel to normal size and shape. It 
must, therefore, be left in place until this pro- 
liferation is completed and the new channel lined 
with epithelium. 


l a I£c, the 20 cc. will not fill it comple 
case the cystogram will- probablv 
better. 


BLADDER 

Diverticulum . — Hamilton 11 reports a series of 
22 cases of diverticulum of the urinary bladder 
encountered during the past sixteen years. In 
all the cases in this series the patients were 
men and the average age was 65 years. The 
diverticulum was removed in 9 cases : In 4 cases 
the prostate was removed at the same time; in 
1 case the middle lobe only was removed at the 
same time; in 2 cases the prostatic portion of 
the urethra was digitally dilated, and in 2 cases 
the prostate was not touched. 

It is only since the routine use of the cysto- 
■_upe that the relative frequency of diverticulum 
of Ihe bladder has been discovered. In 3 cases 
r Hamilton’s series the cystoscope could not be 
passed through the prostate. The most common 
situation for a diverticulum is just above and 
lateral to a ureteric orifice, in an area where 
one often sees the earliest signs of fenestration 
in an otherwise normal bladder. The orifice of 
a diverticulum is usually circular, and the dark 
interior is not illuminated with the cystoscope 
lamp. 

After the orifice of a diverticulum is discov- 
ered, a ureteric catheter is passed. If the whole 
catheter coils up in the diverticulum, a roent- 
genogram is made with the cystoscope still in 
position. Then a diverticulogram is taken after 
the injection of 20 cc. of a 12.5 per cent solution 
of sodium iodide along the ureteric catheter. 
This procedure is especially useful when the 
diverticulum is on the posterior wall of the blad- 
der as an anteroposterior cystogram will not 
show it and a lateral or an oblique cystogram is 
not always satisfactory. If the diverticulum is 

A.S «MI M. )■ 50=513-534 <S„t.) 


The two factors in the production 
ticulum appear to be weakness in 
wall, either congenita] or acquired o 
a chronic obstruction to the outflow 
the vesical neck or in the urethra. 

Infection is liable to occur beca 
stagnation of urine within the divert 
may result from the first passing of 
ment. Suprapubic drainage of the 
likely' to precipitate and aggravate thi 
Infection once established in a bladi 
diverticulum is almost impossible tc 
without removal of the diverticulum, 
tion and infection predispose to fot 
calculus. In Hamilton’s series thet 
cases of calculus in a diverticulum. ( 
dumbbell calculus that had broken off. 

A considerable number of cases of 
a diverticulum have been reported, 
observed 1 case, an instance of malign 
loma, in his series. In another case a 
was present in the bladder just on 
diverticulum. In 2 cases perforation 
from ulceration following severe infectic 
ture took place into the peritoneal cavit 
Hamilton discusses 6 cases in which t 
ticulum was not removed. In 2 of tli 
no treatment was carried out. In 3 casi 
pubic prostatectomy was done, and ir 
endoscopic resection of the prostate wa: 
out. In 1 of the 3 cases in which prostr 
. was performed, a stone developed in tli 
ticulum two and a half years later, ar 
were no symptoms until a piece broke 
another case death, due to pyelonephr 
curred eleven months after operation, 
third case the patient lived fqr six vei 
died of senility. The patient with the enc 
resection died ten years later of urem 
urine remained infected throughout this 
In the last case in this series the patie 
not seen for three years after the diagno 
made. He then had gross infection and 
uremia, no treatment having been carried 
Burns 18 states that diverticulum of t! 
nan- bladder is most often seen in men b 
the ages of 50 and 70 with benign hyper 
of the prostate. The development ot a 
ticulum should probably be ascribed t< 
genital and acquired factors. I he sy it 
are not pathognomonic and may even U . 
Complications include infection, cal cuius. 
hemorrhage, damage to the corresponding 
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and rupture. The diagnosis may be made from 
thorough cystoscopic examination of the bladder 
and complete roentgenologic studies of the en- 
tire urinary tract. The trend is toward con- 
servatism in treatment. Retentive diverticula 
which are badly infected and diverticula asso- 
ciated with stones or neoplasms should be re- 
moved. Burns prefers to perform diverticulec- 
tomy first in cases in which treatment of obstruc-. 
tion at the vesical neck, as well as removal of the 
diverticulum, is required. 

Trauma. — Ross 19 states that injury of the 
bladder is not a common condition in civilian 
emergency surgical cases, but that the incidence 
increases as a result of the numerous penetrating 
wounds of modern warfare. He describes a series 
of cases which occurred within a brief period, 
each case being a classic example. A further 
point of interest is the absence of deaths. This 
observation is in disagreement with the view of 
earlier writers. In a series of 965 cases of abdom- 
inal injury sustained in World War I which were 
analyzed by Wallace, the bladder was injured in 
45, or 4.66 per cent. Fullerton was able to collect 
a series of only 53 cases. 

A full bladder is more prone to injury than 
one lying empty deep down in the pelvis. Larrey, 
who, as Xapoleon’s surgeon general, must have 
had a wide experience with wounds, pointed out 
this fact over a century ago. A full bladder pre- 
sents a larger target than the empty organ ; and 
if projecting above the pubis, it may be injured 
by a penetrating wound without damage to the 
bony pelvis. 

The three main injuries are contusions, wounds 
and ruptures. Contusions are rare and difficult 
to recognize'. They are usually due to prolonged 
and difficult labor, produce injury of the trigone 
muscle and may eventually predispose to the for- 
mation of a cystocele. 

Wounds are generally of military origin and 
frequently of the penetrating type, although an 
occasional injury of the bladder during hyster- 
ectomy, especially vaginal hysterectomy, has been 
recorded. A punctured wound may temporarily 
seal itself oft, as bullets tend to split the mus- 
cular fasciculi. In 4 of Fullerton’s 53 cases the 
wound was situated in the suprapubic area : in 
34 the wound of entry was in the region of the 
buttock, and in 5 the wound of exit was similarly 
situated. Thus, in 39 of 53 cases < 75 per cent ) 
a wound communicating with the bladder was 
found in the area of the buttock. In many 
instances the foreign body is retained, and in 10 
of the 53 cases it was found in the bladder. 

„ 19. Ro«. T. C.: Injuries of the Urinary Bladder. 

Brit. J. Surp. 32:44-49 fjtilyl 1944. 


Inebriation is a well known predisposing factor 
in rupture of the bladder, especially when it is 
combined with a sharp blow on the hypogastrium. 
Not only is the bladder overdistended, but the 
abdominal musculature is not on guard. 

Injuries of the bladder are divided into intra- 
peritoneal and extraperitoneal lesions. Penetrating 
wounds of the abdomen usually cause intraperi- 
toneal lesions, while missiles entering the pelvis 
via the buttock, thigh or perineum are more 
likely to produce extraperitoneal lesions. Intra- 
peritoneal injuries usually affect the dome and 
the posterior wall of the bladder and lead even- 
tually to peritonitis. Extraperitoneal lesions are 
situated anteriorly, laterally or at the base of the 
bladder and produce extravasation of urine and 
pelvic cellulitis. 

In military practice extraperitoneal injuries are 
four times as common as intraperitoneal injuries, 
whereas in civil practice SO per cent are intra- 
peritoneal. Some authorities claim that in mining 
districts the percentage of extraperitoneal injuries 
rises with the frequency of fracture of the pelvis. 

The majority of vesical injuries are compli- 
cated by injuries, sometimes even more serious 
ones, of other organs. Practically all extraperi- 
toneal injuries are associated with fracture of the 
pelvis, the horizontal ramus of the pubis being 
most commonly involved. In general, intraperi- 
toneal injuries are associated with peritonitis, 
and extraperitoneal injuries, with pelvic cellulitis. 

For uncomplicated injuries the mortality has 
been estimated as greater than 50 per cent. The 
prognosis for intraperitoneal lesions is obviously 
graver when the small intestine is involved ; “the 
picture is dismal in the extreme; in sixteen 
instances there was only one recover}'.” The im- 
portance of early operation is emphasized in cases 
of civil injuries. The mortality is 1 1 per cent if 
operation is carried out within twelve hours after 
the injury, 55 per cent if operation is delayed for 
twenty-four hours and 100 per cent if no opera- 
tion is performed. It is evident, however, that 
the complications are also vital factors and that 
their presence or absence influences the final out- 
come to a great extent. 

While in many cases intraperitoneal injury 
produces a high degree of shock, this is by no 
means an invariable accompaniment. The clinical 
features are conveniently divided into two stages : 

1 . During the first twenty hour- severe shock and 
pain are accompanied with desire to void urine 
hut with inability to do so. There are also symp- 
toms of peritonism, slight generalized abdominal 
distention and some degree of rigidity. Free 
fluid i* pre-cut. 2. After the fir-t twenty hour- 
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signs of generalized peritonitis, and perhaps ileus 
supervene. ’ 

With extraperitoneal injuries shock is not so 
prominent, but stranguria is usually a feature. 
It is important to distinguish the latter condition 
from rupture of the posterior portion of the 
urethra, with which the distended bladder can 
be readily felt. Later, pericystitis is followed by 
development of an abscess, which may point in 
the space of Retzius. 

One must consider four cardinal features in 
making a diagnosis: history of injury in the 
region, presence of shock, inability to void urine 
and evidence of blood on passage of a catheter. 
Among the various diagnostic methods advised, 
intravenous pyelography appears innocuous ; and, 
if time and facilities are available, it may prove 
helpful, if not diagnostic. On the other hand, the 
taking of a plain roentgenogram to determine 
the position of a foreign body or the presence of 
fracture of the pelvis is indicated if time, facilities 
and the patient’s condition permit. Since in some 
cases the fecal fistula, if one is present, communi- 
cates with the rectum, sigmoidoscopy may be 
helpful under certain circumstances. 

The passage of a catheter will demonstrate 
patency of the urethra; it may reveal distention 
of the bladder, and therefore absence of leakage 
(absence of more than a drop or bvo of urine 
suggests that the bladder has perforated, and an 
empty bladder indicates an intraperitoneal leak), 
and perhaps the presence of pure blood or blood- 
stained urine. 


Cystoscopic examination, if done with care, 
involves no more danger than does catheteriza- 
tion, and sometimes the diagnosis cannot be made 
by any other method. Cystoscopic examination 
will give a correct diagnosis in 85 per cent of 
cases, and, provided subsequent operation is 
prompt, it does not add to the risk. 

Amyloidosis. — Corbitt, Broders and Pool 
report a case of amyloidosis of the urinary 
bladder. The patient, a woman aged 29, had had 
“bladder trouble” for ten years. Cystoscopic 
examination showed that the capacity of die 
bladder was reduced. A large fungiform growth 
extended from about 1 cm. above the left ureteral 
orifice up on the left lateral wall and involved 
the dome and part of the right lateral wall. 
Multiple specimens showed amyloid degeneration. 
Because of the location of the lesion and the pos- 
sibility" that it might overlie an infiltrating typ e 
of vesical neoplasm, it was thought advisable to 

20. Corbitt, R. W.; Broders, A. C., and I Pool, T. L.: 
Amyloidosis of the Urinary' B! adder, J. Urol. 52. Iw- 
157 (Aug.) 1944. 


explore the bladder, with the intention of 
a segmental resection if possible. This tvs 
and the lesion was found to be resectable. 
50 per cent of the bladder was resectei 
postoperative course was uneventful. Gro: 
section removed was indistinguishable frorr 
plasm. Microscopic study revealed amyli 
Actinomycosis . — Hatch and Wells :i re 
' case of actinomycosis of the urinary 1 
which was apparently secondary to long-st; 
actinomycosis of the foot and lower part 
leg. After several short periods of hen 
during the course of two years, the patieti 
of exsanguination. 

Xanthic Calculus . — Butt and Holliman 
a case of xanthic calculus, the nineteenth 
recorded in tire literature. The stone was re; 
from the bladder of a white man aged 21 
was associated with constriction at the left 
terovesical junction and dilatation of tin 
ureter and the left renal pelvis. 

Gumma. — Ormond and Hemming 33 rep 
case of gumma of the bladder. The patie 
woman aged 60, had frequency, dysuria 
hematuria. Cystoscopic examination reveal 
large, ulcerated, protruding area on the left 
of the floor of the bladder, which simn 
ulcerated incrusted cystitis or tumor of the 1 
der. The ICofmer and Kahn tests gave 4 plus 
actions. On this basis, the condition was d 
nosed as gumma of the bladder, and the pat 
was given antisyphilitic treatment. Cystoso 
examination a month later revealed that 
bladder was dear although the mucosa of 
bladder was somewhat edematous. 

The symptoms of gumma of the bladder 
not characteristic and are essentially those of; 
vesical irritation. Hematuria may be one of 
first symptoms and is usually present in ca 
of tertiary syphilis of the bladder. Frcquen 
urgency an d dysuria are commonly assocfal 
with this condition. It has been stated that pr 
is more severe the closer the lesion is to t 
vesical orifice. 

With tertiary syphihs of the bhddcr the gu. 
matouc ulcer is the most frequent lesion, althou 
it may coexist with the papillomatous Icsic 
The ulcerating gumma may be either single 

'~7TyZdh \V. E-, and Wells, A. H.: Actmomycc 
of 'the Urinary Bladder Complicating a Care oi ..fade 
Foot, J. Urol. 52:149-152 (An?.) Wl 

22. Butt, A. J., and Holliman H. DJr: Nag- 
Calculus: A Case Report, J. Urol. O..S1-J1 (J . 

23. Ormond, J. K., and Hemmmg, J. G; Jr.. 
of the Bladder: Report of a Caw. J. LtoL 
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'Vple. It is usually grayish yellow, with infil- 
■ . ' d margins ; the base is covered by a clot or 
ecrotic tissue and is usually surrounded by a 
one of inflammation. The most frequent site of 
’ gumma is the region of the trigone, especially 
jund the ureteral orifices, but the lesion may 
ie present on any part of the bladder wall. 

■ Oration occurs as a result of the progress 
'f gummatous ulcers and vesicoperitoneal and 
• 'corectal fistulas. 

Neither the picture obtained on cystoscopic 
xdmination nor the symptoms of this lesion are 
, Hi~*-pn‘stic. Therefore the cystoscopic picture 
iust be supported by the following factors: 
i evious history of syphilis, evidence of active 
yphilitic lesion at the time, positive reactions to 
erologic tests, absence of other etiologic factors 
md progressive decrease in symptoms and dis- 
ppearance of the lesions, as shown by repeated 
SLuscopic examinations following antisyphilitic 
■erapy. 

The treatment of gumma of the bladder is the 
pecific treatment of syphilis. Local treatment is 
if no known value for this condition. 

The prognosis on the whole is good. However, 
lu y effort should be made to safeguard against 
- relapse, and the patient should be followed 
closely for some time. Recurrences of syphilitic 
lesions of the bladder have been reported ; how- 
z . er, these lesions .have usually responded to 
ienewed antisyphilitic therapy. 

Stress Incontinence. — Mack}' 24 describes an 
operation for the cure of stress incontinence 
in females. Stress incontinence is a condition in 
which the urine passes uncontrolled from the 
urethra when the patient makes any effort tending 
to increase abdominal pressure. 

Mack}- opens the bladder suprapubically. His 
main objective is to repair the internal sphincter, 
which is usually deficient posteriorly, without 
impairing the action of the muscle of the trigone. 
To do this it is necessary first to dissect the 
trigone free of the underlying sphincter and 
the circular inner muscle layer, rejoin the torn 
sphincter and then replace the trigone. This is 
done without disturbing the origin or insertion 
of the trigone muscle. The limits of the trigone 
are readily distinguished. There are two veins 
in the region of the ureteric orifices, which pro- 
ceed along the lateral borders of the trigone. 
A small incision is made on the outer side of 
each of these veins and at the middle of the side 
of the trigone. The mucous membrane is divided 

24. Mncky, F. : An Operation for the Cure of Stress 
Incontinence in the Female, I. Uro!. 52:27-35 (July! 
1944. 


and the incision deepened by blunt dissection. 
A thread of surgical gut is drawn under the 
trigone, slightly above the middle. This can be 
held in a forceps, and it acts as a tractor. Incisions 
are then carried down on each side of the orifice, 
and the apical portion of the trigone is dissected 
until the lower portion inside the bladder is clear, 
the apex remaining in the posterior portion of the 
urethra. This provides a tunnel under this sec- 
tion of the trigone. Further dissection discloses 
the remains of the sphincter. A mattress suture 
is then passed through the tunnel, taking a good 
portion of the muscle on each side. When this 
is tied, the severed ends are drawn back to their 
original position beneath the trigone. A supra- 
pubic drain is left in place for three weeks to 
prevent the repaired sphincter from being under 
strain. 

PROSTATE GLAXD 

Operations on the Prostate. — Briggs 25 dis- 
cusses the operations on the prostate reported on 
by candidates for membership in the American 
Urological Association. 

The candidates average middle age before 
qualifying for membership in the association; 
most of them have had almost four years of 
hospital training, although not all that time has 
been devoted to urology. 

Five hundred and seventy, or approximately 
46 per cent, of 1,238 major operations reported 
were performed for some type of obstruction at 
the vesical neck. 

Cystotomy was performed on 17 extremely 
ill patients because of intravesical hemorrhage, 
impassable strictures or some other compelling 
condition. Five hundred and fifty-three patients 
underwent some type of operation on the pros- 
tate. such as resection, one or two stage supra- 
pubic prostatectomy or perineal prostatectomy. 

The mortality for the entire series of opera- 
tions. including the 17 “must” cystotomies, was 
5 per cent. If the 7 deaths following the 17 cys- 
totomies are excluded, as they should be because 
they were not performed on the prostate, the 
mortality for the 553 operations on the prostate 
was 3.9 per cent. 

There were no deaths following the 33 perinea! 
operations: for the 122 two stage suprapubic 
prostatectomies there was a mortality of 3.3 per 
cent : for the 33S resections, a mortality of 3.S4 
per cent, and, finally, for the 54 one stage supra- 

25. Briggs, \V. T. : Analysis o: Prostatic Operation* 
Reported by Candidates tor Membership in the Ameri- 
can Urological Association. T. Urol. 52:35?-3M (Ang.) 
1944. 
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pubic enucleations, a mortality of 7 per cent the 
highest rate observed. 


The mortality of 3.84 per cent for the 33S 
resections is about what might be expected by 
ani- but the expert surgeon, since Nesbit reports 
a mortality of 3.6 per cent in 365 cases in which 
resection was performed by his residents. 

The absence of death following the 33 

perineal operations is in keeping with Young’s . . , 

statistics. For instance, in 1936 he reported that satis ^ ctor 3'- The most common symptom 
his last four resident urologists at the Brady ^ Cases " as recnrr,,, g obstruction of the 
Institute had performed 190 consecutive perinea! tract ' 


trained in prostatic surgery ; therefore, i 
be assumed that the enucleation had s, 
torily approached completeness in most 
In 20 cases open prostatectomy had bee 
formed less than two years previously, 
m S cases the interval was longer but pro 
tomy had been performed less than five 
pre\ iousiy. In these 28 cases the resn 
prostatectomy can definitely be classified ; 


11 ! 


prostatectomies, with 4 deaths, or a mortality of 
2.1 per cent. 

In his review of the postoperative notes on 
the resections, Briggs gained the impression that 
had it not been for the sulfonamide compounds 
the mortality for this group would have been 
much higher. 

Emmett 26 discusses transurethral resection 
and open prostatectomy. In the ten years be- 
tween 1933 and 1942, 8,954 transurethral resec- 
tions were performed at the Mayo Clinic. During 
the same period transurethral resection was done 
in 102 cases in which suprapubic or perineal 
prostatectomy had been performed previously. 
The tissue removed in 66 of these cases was 
benign, while that removed in 36 cases was ma- 
lignant. In 16 of the 36 cases in which the tissue 
was malignant, open prostatectomy had been 
done more than ten years before the transurethral 
resection. It must be assumed, therefore, that 
the original prostatectomy bad been done for 
benign prostatic hyperplasia. This would tend 
to dispel the prevalent idea that so-called total 
prostatectomy necessarily gives protection from 
subsequent development of carcinoma of the 
prostate gland. It was also noted that in 7 of 
the 36 cases resection was performed within less 
than a year after prostatectomy. In 14 of the 
36 cases the patients had suffered from obstruc- 
tive symptoms continually since prostatectomy. 
The immediate results of transurethral resection 
in these cases were gratifying. Excellent results 
were secured in 29 cases. 

In the 66 cases in which the tissue removed 
at transurethral resection was benign, the inter- 
val between prostatectomy and subsequent resec- 
tion varied greatly. In 31 of these cases 
prostatectomy had been done more than ten years 
previously. In the majority of the cases prosta- 
tectomy bad been performed by a surgeon well 

~~2d. Emmett, T. L.: Transurethral Resection and 
Open Prostatectomy: A Consideration Based on Ten 
Years of Experience with Transurethral Resect, on. 

Surer. Gynec. & Obst. 79:449-4o6 (Soy.) 1944. 


In 23 of the 66 cases the pathologic con, 
at the vesical neck was postoperative cica 
tion or contraction. The scar tissue in i 
of these cases was dense and firm, and gr 
it suggested carcinoma. In the remainini 
cases the obstruction was produced bv cat- 
amounts of adenomatous tissue. 

In 50 of the 66 cases the results were e> 
lent, and in 13 cases the condition of the pati 
was greatly improved. 

Emmett discusses incomplete and comp 
transurethral resection and reviews the exp 
ence at the Mayo Clinic for the period fi 
3933 to 1942 inclusive. In 1934. 696 transi 
thral resections were performed on 630 patie; 
In no instance was more than 55 Gm. of t is 
removed at one stage, and in 87 per cent of 
cases less than 35 Gin. was removed. Of : 
696 resections, 64 (9.1 per cent) were seen 
resections, which were done while the patic 
was still in the hospital because insufficient tiss 
had been removed to allow the patient to emp 
his bladder. These figures can be compar 
with those for 1942. during which 1,276 rest 
tions were performed on 1.233 patients. Of tli 
number of resections, only 43 (3.4 per ccni 
were second resections or planned tno sta; 
procedures, done while the patient was still i 
the hospital. During 1942 more than 50 Cm 
of tissue was removed (in one stage) in 21 
cases and more than 300 Gin. in 13 cases. Fli 
largest amount of tissue removed at one stag- 
during this vear was 141 Gm. Die mortal:!) 
rate in 1934 was 0.3 per cent. In 1942 it ua- 
1.1 per cent. It is evident that many of the 
resections in the earlier years were incomplete; 
consequently, it must be expected that some ot 
the patients have required, or will require, an- 
other surgical operation on the prostate. 

From six to ten years have passed since rl - 
earlv period of the incomplete type of re-ccwr. 
as carried out from 1933 to 193/ tnchi-r.t- 
Fven for this period, in only 7.4 par cent o; t.a 
cases in which the tissue removed at the t, r-r 
transurethral resection was benign did tD F' 
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ient return to the clinic for subsequent resec- 
i’;>n. If the years 1933 and 1934 are eliminated, 
i he percentage of subsequent operations on pa- 
dents whose original operation was done in 1935, 
1936 or 1937 was only 4.4 per cent. 

Emmett states that the main factor in recur- 
ring symptoms is incomplete removal of tissue. 
Many patients have enjoyed normal lives, free 
of urinary symptoms, for ten years or longer, 
md are still free of symptoms after an incom- 
plete resection performed years ago. There 
seems to be no doubt that complete removal of 
the adenomatous tissue is desirable and guaran- 
tees the best immediate and late results. Never- 
theless. it should also Ee appreciated that such a 
complete enucleation, performed transurethrally, 
carries more operative risk than a less thorough 
operation. 

Of the 8.465 transurethral operations per- 
formed at the .Mavo Clinic from 1933 to 1942 
inclusive, the mortality rate in cases in which 
more than 70 Gm. of tissue was removed was 
2.6 per cent, as compared with a mortality rate 
of 1.2 per cent for the entire series. 

Preparation before resection, when necessary, 
nearly always takes the form of drainage with a 
urethral catheter. Tests of renal function other 
than determination of the blood urea are rareiy 
necessary. Long periods of preoperative prepa- 
ration are unusual. The length of postoperative 
hospitalization also has been greatly reduced by 
transurethral resection. Among the S.422 pa- 
tients on whom resection was performed at the 
clinic from 1933 to 1942 inclusive, the average 
postoperative stay in the hospital was only eight 
and six-tenths days. 

Marshall - 7 states that perineal prostatectomy 
in general lias been said to have certain advan- 
tages over transurethral and suprapubic methods, 
particularly in special instances in which the 
other approaches are contraindicated or would 
not obtain the desired result. The author points 
out the advantages of subtotal perineal prostatec- 
tomy over perineal enucleation, as follows : An 
unrecognized small carcinoma will probably be 
entirely removed, though for a recognized cancer 
Young's more radical operation is advised unless 
contraindicated. An infected, fibrotic or stone- 
hearing “capsule" can be removed. Better con- 
trol of bleeding is obtained with a visual clamp 
and ligature. Marshall describes and illustrates 
a new method of subtotal perineal prostatectomy 
and discusses the results obtained in a consecu- 

2 ~. Marshall. V. F. : Subtotal Perineal Prostatec- 
tomy : Presentation of a Xcw Technique, J. Urol. 52: 
250 2<o (Sept.) 19-14. 


tive series of 18 cases. In his hands the method 
has been an improvement over perineal enuclea- 
tion. 

Carcinoma . — Herger and Sauer :s state that 
50 per cent of their patients receiving diethvl- 
stiibestrol medication exclusively responded with 
regression or softening of the prostate. This 
inclined the authors to believe that administra- 
tion of estrogen without castration should have 
its place in selected cases of prostatic carcinoma. 
In their opinion, such treatment is indicated (1) 
for patients with operable carcinoma of the pros- 
tate who refuse radical operation; (2) for pa- 
tients with moderately advanced lesions who 
have few, or no symptoms ; (3) for patients with 
well differentiated adenocarcinoma, of compara- 
tively low grade malignancy, in whom progres- 
sion of the lesion is slow (this group includes 
patients who may live for many years without 
adequate treatment although the diagnosis of 
cancer has been proved by biopsy), and (4) for 
patients who refuse castration or patients for 
whom orchiectomy is contraindicated, for various 
reasons. 

It is necessary to reexamine all these patients 
at frequent intervals, and castration should be 
carried out as soon as there are changes which 
point to progression of the lesions. Such changes 
are increase in size of the prostate, with progres- 
sive infiltration into the pelvis, development of 
obstructive symptoms, increase in the serum acid 
phosphatase activity and other signs and symp- 
toms which suggest metastatic spread of the 
disease. 

Herger and Sauer say that castration should 
be recommended for all patients with prostatic 
cancer in whom metastatic lesions are demon- 
strable and for patients with a type of lesion 
which usually has a tendency to rapid progres- 
sion. In addition, castration should be carried 
out on patients who do not respond favorable 
to administration of diethylstilbestrol. Tin's pro- 
cedure has been employed by Herbst, who ob- 
served that castration was effective for patients 
who showed no improvement after treatment 
with estrogen. 

The value of combined diethylstilbestrol medi- 
cation and orchiectomy is undecided at present. 
In patients who respond favorably to castration, 
additional administration of estrogen may accel- 
erate improvement, but Herger and Sauer's ex- 
perience has shown that c-stroc'en is ineffective 
for patients who fail to respond to orchiectomy. 

25. Hcrptr. C. C-. anil Saver. H. R. ; Th- FtTec: 
of Orchidcrtomy and StflT^-troT in Carri-.-ma of V - 
Prostate. Am. J. St:ry. 62:155-2'"''* 'N"'v.) 194". 
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This view is supported by Herbst, who reported 
recently that even an increased dose of diethyl- 
stilbestrol had no influence on the downhill 
course of this disease. 

Although Herger and Sauer have been im- 
pressed by the favorable results accomplished in 
numerous cases, they do not believe that castra- 
tion or administration of diethylstilbestrol will 
result in cures. These methods of treatment 
are valuable adjuncts, which yield far more 
favorable results than does palliative roentgen 
irradiation or interstitial irradiation. Neither 
castration nor administration of diethylstilbestrol 
can substitute for surgical removal of carcinoma 
of the prostate when the gland is still encap- 
sulated. Other methods of palliative treatment, 
such as transurethral resection or suprapubic 
cystostomy, will still retain their place in the 
treatment of carcinoma of the pros'tate in selected 
cases. 

Barringer and Woodard - 9 discuss the deter- 
mination of acid and alkaline phosphatase in 
cases of carcinoma of the prostate in which the 
lesion has metastasized to bone and soft parts. 
The serum acid phosphatase level of two thirds 
of their patients with metastasizing carcinoma 
of the prostate was elevated when the patients 
were first examined. 

The serum alkaline phosphatase level of all 
patients with osteoplastic involvement from car- 
cinoma of the prostate was greatly elevated. In 
a few cases the metastatic involvement was osteo- 
lytic. In these cases the serum alkaline phos- 
hatase value was normal or slightly elevated. 
In patients whose serum acid phosphatase level 


URETHRA 

Urethral Repair . — Corbus and Corbtis !0 re- 
port a case of spontaneous closure of a urethro- 
rectal fistula. The patient, a man aged 68, 
underwent a perineal prostatectomy. During 
blunt dissection of the rectum, a thinning of the 
rectal serosa was observed, although rectal ex- 
amination showed no perforation. On the 
seventh postoperative day there were both fecal 
and urinary drainage through the perineal wound. 
Rectal examination revealed a mucosal perfora- 
tion, 1 cm. in diameter, immediately proximal 
to the anal sphincter on the anterior wall. 
Suprapubic cystotomy was performed imme- 
diately, and the plain urethral catheter was 
replaced by a 30 ec. Foley catheter. Combined 
suction drainage, as suggested by Davis, was 
instituted with the aid of the Wangensteen de- 
compression apparatus. Sulfaguanidine was 
given in full doses to aid in liquefaction, as well 
as sterilization of the intestinal tract. The 
perineal wound was irrigated twice daily, alter 
which a gauze packing impregnated with balsam 
and a 2 per cent solution of silver to stimulate 
granulation was inserted. The patient was dis- 
missed from the hospital five weeks later, with 
both the perineal and the suprapubic fistula dosed 
and no evidence of urethrorectal communication. 

Uhle and Erb 31 discuss the incidence, mecha- 
nism of trauma and surgical aspects of intra- 
pelvic rupture of the urethra as a complicating 
factor of fracture of the pelvis. With the more 
severe types of trauma, in which complete sc\er- 
ance of the urethra occurs, with or without dis- 
placement of the prostate, immediate suprapubic 
drainage should be instituted. At the same time 
an attempt should be made to reunite the severed 


was initially elevated and who showed a sans- ort ; ons 0 f t j ie urethra by retrograde cathctcriza- 
factory clinical response to treatment with jj Qn _ jhis j s impossible, because of hemor- 
diethylstilbestrol or surgical castration, the value r ] ia a Ci shock, intra-abdominal injury or extensn c 
for the serum acid phosphatase fell promptly {raum a to the urethra and bladder, secondary 
nearly to normal. Patients whose acid phos- perineal section and urethral 
phatase level failed to show a conspicuous drop be performed in the shor <-■ f ' 

within- two weeks after the institution of endo- sa{etv In 2 

clinical 


crine treatment likewise failed to show 
improvement. 

Two thirds of the patients whose serum alka- 
line phosphatase value was initially elevated 
showed a further increase after surgical castra- 
tion, and one fourth, after _the institution of 
diethvlstilbestrol therapy. This rise was usually 
accompanied by an increase in the degree of 
osteoplastic involvement. It was not closely re- 
lated to clinical response. 

SSiSTsL L s Tr ■ A - 

A. .Genito-Urin. Surgeons 3S:297-o0o, WJ. 


with the patient's safety, 
reported by the authors, dense stricture* lu 
replaced the membranous portion of the urethra 
The patients when admitted to the hospital had 
draining suprapubic sinuses of four and mm 
Months’ duration. Secondary penned opera- 
tion for restoration of urethral continuity In 

tare and Report ot a 
52:61-62 (Jdy) 1944 ' p . p 

31. Uhle. C. A. W ..and Erb. H. K R - ; ■ 
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£ the anterior and posterior portions of the 
rethra, with . preservation of the external 
liincter mechanism, is described. 

McCague and Semans 32 discuss the manage- 
lent of traumatic rupture of the urethra and 
ladder complicating fracture of the pelvis. In 
33 (or 17 per cent) of a series of 7 80 cases of 
racture of the bony pelvis, rupture of the 
.rethra or bladder was a complication. These 
onsisted of 99 cases of intrapelvic rupture of 
he urethra, 1 case of rupture of the anterior 
ortion of the urethra, 22 cases of rupture of 
he bladder and 11 cases of combined rupture 
»f the urethra and bladder. 

A critical analysis of this large series of cases 
vas made. This stud}' has established certain 
principles of treatment as essential in avoiding 
joth the immediate mortality and the late com- 
plications. The mortality has been reduced from 
'S per cent (reported by Besley through 1907) 
o 23 per cent (AlcCague and Semans, 1942). 
he reduction in mortality depends on the fol- 
. owing principles : ( 1 ) early and accurate 

diagnosis; (2) adequate treatment of surgical 
shock; (3) provision of urinary' drainage; (4) 
surgical drainage of the traumatized tissue, and 
(5) immobilization of the bony pelvis. 

The diagnosis is not difficult. The patient is 
usually in profound shock. The fractured pelvis 
causes pain on movement. The legs are rotated 
outward and cannot be moved. Compression of 
the pelvis causes exquisite pain and frequently 
crepitus. The ruptured urethra produces frank 
blood at the external urinary meatus. On rectal 
examination, the normal contour of the prostate 
may be masked by a hematoma. If the urethra 
has been severed, the prostate is displaced and 
is not palpable. Unless there is an associated 
rupture of the bladder, extravasation of urine 
does not occur early. If there is also rupture 
of the bladder, the clinical picture differs. There 
is usually pronounced tenderness in the lower 
part of the abdomen over the site of the rupture. 
Instrumentation, including catheterization, con- 
tributes little and produces trauma in a patient 
already in shock. 

The most common cause of early death is 
progressive shock. This is secondary to the 
crushing blow to the pelvic bones and soft parts. 
Bleeding from other ruptured viscera may be 
contributor}-. Immediate intravenous adminis- 
tration of blood and plasma is strongly indicated. 

Extravasation occurs late in cases of urethral 
rupture unless the bladder is also perforated. 
Therefore, once the diagnosis is established and 

52. McCague, E. J„ and Semans, J. H. : The Man- 
agement of Traumatic Rupture of the Urethra and 
Rladder Complicating Fracture of the Pelvis, T. LTol. 
52:3'i-41 (July! 1924. 


the shock relieved, the urine must be diverted by 
cystostomy. In cases of partial rupture drainage 
with a urethral catheter alone has been used. 
But without cystostomy an occluded urethral 
catheter will soon cause urinary extravasation 
from the site of rupture. The combined use of 
a suprapubic and a urethral catheter is ideal. 
The latter establishes the continuity of the 
urethra. Sutures are not necessary. The urethra 
heals rapidly around the catheter. 

The soft tissues about the urethra and bladder 
are usually damaged and contain extravasated 
blood, and sometimes urine. Sepsis spreads 
quickly unless hemorrhage into these tissue 
spaces is completely controlled and the spaces 
themselves widely drained. A rapid perineal 
incision, to establish dependent periurethral 
drainage, is desirable if the patient’s condition 
permits. If not, this procedure can be carried 
out later. If there is intraperitoneal rupture of 
the bladder, the peritoneal cavity, as well as the 
bladder, must be drained to avoid generalized 
peritonitis. 

The fractured pelvis is best treated by im- 
mobilizing the pelvic girdle with a firm binder 
and suspending the pelvis in a sling. The legs 
are put in extension. This has the added advan- 
tage of bringing the two ends of the ruptured 
membranous portion of the urethra in better 
apposition. 

For reduction of morbidity, unnecessary in- 
vestigative procedures must be eliminated. The 
diagnosis is established by physical examination 
alone, without recourse to catheters and instru- 
ments. Preservation of the continuity of the 
urethra must be effected early, to prevent fibrous 
tissue from filling the large gap between the 
tom ends of the urethra. With the legs in 
extension, anastomosis of the torn ends is un- 
necessary. Areas of extravasation around the 
bladder and urethra are thus adequately drained 
through the abdomen and through the perineum. 
Except for injuries confined to the anterior por- 
tion of the urethra, cystostomy is preferable to 
drainage with a urethral catheter alone. Secon- 
dary infection, sepsis and death have occurred 
in cases in which only perineal section and anas- 
tomosis of the torn ends of the urethra were 
employed. The same is true with simple urethral 
catheterization. Almost invariably there is leak- 
age into the mutilated and devitalized tissues at 
the site of rupture, with subsequent sepsis. 

If the urethral continuity is preserved, early 
stricture of the region of rupture is unlikely. 
However, in cases of injuries of the bulbous por- 
tion of the urethra, produced by a person's faliinc 
astride a hard object, healing may result in a 
constricting scar. Impotence may result if there 
has been severe damage to tire nerve and blood 
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supply of the corpora. Nothing has proved 
successful in preventing this distressing com- 
plication. 

Fifty-one consecutive cases of fractured pelvis 
observed in three years (1940 to 1942 inclusive) 
were studied recently. The average age of the 
patients was 40 years. There were 6 cases of 
intrapelvic rupture of the urethra. All were 
observed within a few hours of the time of injury. 
On physical examination there was evidence of 
shock. Discoloration of the scrotum, caused by 
hematoma, was observed in 2 cases. The opera- 
tive procedure was similar in all of the 6 cases. 
As soon as the diagnosis was made and surgical 
shock was relieved, suprapubic cystostomy was 
done. In all cases it was feasible at the same 
time to preserve the continuity of the urethra 
with a splinting catheter. Perineal drainage was 
then established by rapid section. In all but 1 case 
the patient had complete urinary control on dis- 
charge from the hospital. Of the 51 cases there 
were 6 cases of extraperitoneal rupture of the 
bladder. Suprapubic cystostomy was carried out 
a few hours after the accident in all but 3 cases. 
In 2 of these cases death occurred from shock 
before operation could be done, in spite of inten- 
sive therapy. In another case urethral catheteri- 
zation only was used, extravasation not being 
evident for eighteen hours following the patient’s 
admission to the hospital. In all cases except the 
2 in which death occurred from shock the patient 
was discharged as well. In these 6 cases there 
was no intraperitoneal rupture. Extraperitonea! 
drainage was employed in all cases. The average 
stay in the hospital was five and one-half weeks. 

Urethritis. — Grenier’ 35 states that in many 
cases of urethritis the stigmas attached to the 
term “venereal disease” are lacking and yet the 
cause, symptoms, course and treatment follow 
closely those of urethritis following gonococcic 
infection. He discusses ISO cases of nongono- 
coccic urethritis. There was a history of recent 
sexual intercourse, with a latent period of less 
than sixteen days. In no case was there any 
evidence, either in the history or during the 
course of the illness, of preexisting infection of 
the genitourinary tract. The possible causes 
included direct contact with a woman infected 
with other organisms than the gonococcus and 
the use of various irritating chemicals by the 
woman or by the soldier as prophylaxis. Twenty- 
eight and nine-tenths per cent of the pat.ents 
med the official Army prophylaxis: U.S per cent 
used mechanical means (rubber condom), and 


46.1 per cent used no prophylaxis. No organisms 
were found in the urethral discharge in 42.8 per 
cent of these patients. There were genitourinary 
complications in 13.3 per cent of the patients of 
which urethral stricture was by far the most 
common. Twenty-nine and four-tenths per cent 
of the patients required no active treatment; 
52.3 per cent were apparently cured with chemo- 
therapy. In uncomplicated cases the average time 
actually lost from duty was twenty-one and one- 
half days. 

Oard and associates 34 report on the use of 
penicillin sodium in the treatment of 41 1 patients 
with urethritis following gonococcic infection. 
Combined treatment with moderate doses of strlfa- 
thiazole and small doses of penicillin sodium was 
used with 232 patients. Gonococcic urethritis in 
the Negro is more susceptible to treatment with 
penicillin and with penicillin and sulfathiazole 
combined than it is in the white race. Sultathia- 
zole and penicillin appear to enhance the effect 
of each other against Neisseria gonorrhoeae. The 
combined use of moderate amounts of sttlfa- 
thiazole and of penicillin is a safe, rapid, efficient 
and economical method of treating gonococcic 
urethritis. 

TESTES 

Tumors. — Barringer. 55 in discussing tumor of 
the testis, describes the results of autopsy in some 
35 cases of teratoma of the testis. The observa- 
tions are amazing and instructive. Among other 
results, in practically 100 per cent of the cases 
in which the patient died, there was bilateral 
abdominal invasion, due to involvement of the 
spleen, the kidney, the reiroperincal lymph nodes 
or the lymph nodes which had crossed over. In 
a large percentage of cases there was renal or 
perirenal invasion by the tumor. In 75 per cent 
of all cases in which the lungs were involved, 
the liver also was affected. 

Smith, 55 in discussing tumor of the testis, state.- 
that he personally has not performed Human - 
operation because the metastatic lesions ot tin 
radiosensitive testicular tumor can he control cd 
bv roentgen rav therapy and in a considerable 
proportion of the cases the lung- arc uivohro 
early in the course of the disease. He tech unab c 

~7t. OarAH. C.; Jordan, E. V. : Nimarnffi M.. 
pl ,„i, n yv I • The Treatment ot Goro.rh'31 L- 
p he!an, Pfn ; d ;,; a Cnmi-.Vd, ) 
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differentiate lesions which would not be radio- 
active. 

Smith says that this radical operation may be 
value for patients who have certain types of 

■ oma ; on the other hand.” metastases from 
teratoma, which in itself is largely resistant to 
ddiation, may be radiosensitive. Hinman him- 

■lf said that operation is useless when the meta- 
tic lesions are palpable : this eliminates a large 
uportion of the cases. It seems, therefore, that 
e testicular tumors suitable for this operation 
e so few as to be difficult to identify. 

Smith has not used preoperative roentgen ray 
erapy because, in the first place, he cannot see 
hy the procedure of cutting down on the sper- 
mtic cord and immediately ligating it, before 
.c testis is touched, will induce spread of the 
letastatic lesion. The distinct disadvantage of 
reoperative irradiation is that it may make 
npossible the pathologic diagnosis of the tumor 
hich is removed. 

In addition, some testicular tumors are not 
hat one thinks the}- are, and to give a patient 
i adequate course of irradiation only to find 
uit he has a fibroma or a leiomyofibroma is 
i, sound. 

EPIDIDYMIS 

Malignant Tumors. — Crabtree =T reports a case 
:<■ teratoma of the epididymis. He states that 
t present there are not sufficient data to deter- 
nine whether or not adult cells of the epididymis 
h n give rise to malignant tumors. It appears 
hat this is possible, at least for certain kinds 
if tumors. Tumors which simulate those cliar- 
('teristic of the testis may. and probably do, 
.rise from fetal implants of cells from the testis. 
J ie clinical behavior of primary malignant 

■ mors of the epididymis, especially carcinoma 
nd sarcoma, is not characteristic of that of 

i ytologically similar tumors when they occur in 
he testis. When both the testis and the epidid- 
cmis are involved, clinical progress is more 
nearly like that of tumors of testicular origin. 
It is probable that any type of malignant tumor 
which is common to the testis may occur in the 
epididymis, but the frequency of occurrence is 
greatly reduced below that in the testis. 

SPERMATIC CORD 

Tumors . — Shivers :s reports a case of primary 
rhabdomyosarcoma of the spermatic cord with 

37. Crabtree, E. G. : Malignancy of the Epididymis, 
with Report of a Case of Teratoma of the Epididymis. 
Tr. Am. A. Gcnito-Urin. Surgeons 36:119-12/, 1943. 

,'S. Shivers, C. Id. dcT.: Rhabdomyosarcoma of the 
Spermatic Cord. 1. Urol. 52:266-274 (Sept.! 1944. 


secondary invasion of the epididymis and tes- 
ticle. Only a few extratesticular myogenic 
tumors have been reported as invading the tes- 
ticle, and their origin in most instances has been 
questioned. Myogenic tumors involving the 
testis should usually be considered as a one-sided 
development of a teratoid neoplasm; but in the 
case reported, from the observations at operation 
and the reports of pathologists. Shivers feels 
that lie is justified in making a diagnosis of 
primary rhabdomyosarcoma of the spermatic 
cord with metastatic involvement. 

PEXIS 

Trauma. — Roth and Warren report 2 cases 
of traumatic avulsion of the skin of the penis and 
scrotum. They state that total, or nearly total, 
denudation of the penis is satisfactorily handled 
by the use of split thickness grafts, and this 
technic is facilitated by the use of the Padgett 
dermatome. In many cases of so-called com- 
plete avulsion of the scrotum, the avulsion is not 
actually complete in that small remnants of 
viable scrotal skin are attached somewhere to 
the margins of the wound. To ignore these small 
bits of scrotal skin is to Ignore the almost incred- 
ible regenerative power of the scrotum, which 
makes possible a primary plastic repair. Pri- 
mary plastic repair of the scrotum as described 
is technically easy, gives far superior anatomic 
results and eliminates the necessity for later 
time-consuming plastic reconstructions. 

chemotherapy 

Penicillin. — Thompson 10 states that penicillin 
is a particularly valuable drug for the treatment 
of gonorrhea. The most practical method of 
administration is intramuscular injection of a 
solution containing 5.000 or 10.000 units per 
cubic centimeter. Doses of 20.000 units injected 
even - three hours until 100.000 units has been 
given will result in cure in fully 98 per cent of 
cases. 

Penicillin is unstable in solution, and at room 
temperature it rapidly loses its antibacterial 
power. Solutions should be freshly prepared 
and kept in the icebox between injections. 

Penicillin is an extremely useful drug in the 
treatment of various nonspecific infections of the 
genitourinary tract. If the infection is caused 
by penicillin-sensitive organisms, the result of 

39. Roth. R. B.. and Warren. K. W. : Traumatic 
Avulsion of the Skin o: the Penis and Scrotum. J. 
Urol. 52:162-163 (Aus.) 39-J-?. 

40. Thomp.son. G. .1.: Trie Clinical Use o: Pcnlcil!;-. 
in Genitourinary Infecti J. A. M. A. 12G:- C 
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treatment is excellent. In most cases however onnm , v , • . 

the infection is mixed and the ' reZTol Spy thZ oulf ’*”***"* ^«arlv « 

is not dramatic. Nevertheless, it is worth while T ' . 

Administration of penicillin combined with other ' “ showed P enicillin to be rem 

unnaiy antiseptics in these cases might well be n ettect . lve m t! } e treatment of gonorrhea, 
superior to other methods of treatment atiy causing symptoms to disappear and 

The results of treatment in urologie cases can 'k 1 ” 0 " “ 

be determined well by repeated satining of the tr^Jent effeXtL 7ft 

urethral or prostatic secretions or the sediment J <• — • P nt 

of the centrifuged urine with Gram’s stain. 

Treatment with penicillin is so devoid of toxic 
reaction that there is no reason to outline diffi- 
cult schedules or to use complicated methods. 

The physician need not be fearful of using too 
much of the drug and should follow the dictum 
that the dose of any medicine is "enough.” 

Greenblatt and Street n state that penicillin 
is an effective drug for the treatment of chemo- 
resistant gonorrhea in women. One hundred 
and nine patients received courses of penicillin 
therapy. Five hundred and fifty-one women 
were studied for venereal diseases, and for 61 
per cent laboratory evidence to support the diag- 
nosis of gonorrhea was obtained. During the 
period of observation in this series, treatment 
of 5 women with penicillin resulted in failure. 

A favorable response was obtained after a second 
course of therapy. 

The dose of penicillin should not be reduced 
to the minimum necessary for good results. It 
should be maintained at a sufficiently high level 
so that the development of penicillin-resistant 
strains is thwarted. To this end it is recom- 
mended that 150,000 units be used, although 
good results may be obtained with as little as 
60,000 units. The authors sound the warning 
note that there may be asymptomatic carriers 
and that penicillin-resistant strains of gonococci 
may appear. 

Sternberg and Turner i: state that studies 
have been carried out in fifteen selected Army 

hospitals with a view to determining as rapidly „ . 

as possible time-dosage factors in the treatment within the sphere of the cheniothernpcmnt nr.< 

with penicillin of- gonorrhea which is resistant local treatment is rarely necessary, am n.. .• 

to sulfonamide drugs. A total of 1,686 patients 
refractory to at least two courses of a sulfon- 
amide compound, and in some cases to artificial!} 
induced fever, were treated with total doses 
varying from 40,000 to 160,000 Oxford units 
per patient, the individual dose being 10,000 or 

Penicillin 


dose of 160,000 units per patient, in 96 per < 
with a dose of 80,000 to 120,000 units and ir 
per cent with a dose of 50,000 units. Xo 
nificant difference in the final results was no 
when a given dose was administered in individ 
injections of 10,000 and in 20,000 units. F 
thermore, little advantage was gained bv p 
longing the period of treatment schedules beyo 
twelve hours. Factors such as duration of inf 
tion, previous fever therapy and race appear 
to have no effect on the results of therapy. 

Of the 126 patients who failed to respond 
one course of treatments with penicillin. 85 we 
given a second course, with a dose of ICO, O' 
units. Of these patients, 78, or 91.8 per ccr 
were cured. Thus, with a second course 
treatments 99 per cent of cures was obtaine 
No patient in the entire series proved to 1 
resistant to penicillin. 

Complications of gonorrhea responded well i 
penicillin, although the more serious compiler 
tions required prolonged treatment with a large 
dose. Reactions to penicillin were inconsequcn 
tiai, and in no instance was it necessary to dis 
continue treatment because of such a reaction 
Because of the known effects, of penicillin m 
Treponema pallidum, the possibility of maskin' 
or delaying the development of early syphilis 
must be considered. 

Finallv, it should be recognized that the treat- 
ment of gonorrhea has been completely revolu- 
tionized in the past few years, first, by the intro- 
duction of sulfonamide drugs and, more recently, 
by the development of penicillin. It is dear 
that the management of gonorrhea now belong' 


41. Greenblatt, R. B., and Street, A. R. • 

for the Treatment of ChemoresisBnt Gonorrhea m the 

Female, J. A. M. A. 126:161-163 (Sept 16) 194, 

4? Sternberg T. H., and Turner, T. B.: The Treat 
went of Sulfonamide Resistent Gonorrhta widi^em- 

cillin Sodium: Results m l,6S6 C a-e., J. 

126:157-160 (Sept. 16) 19-A. 


that local treatment i 
do more harm than good. 

Sulfonamide Comfounds.— McClelland state- 
that one of the hazards of the me '■ 
sulfonamide drugs is the rk:ehptmm o. 
in a person who takes small doses. Dus con- 
dition may be serious, and an effort G 

made to avoid it, if possible, or to correct it. 

The problem which faces the urclovV 
as he sees a patient with anuria irom a 
is to decide whether the anuria i- 

43. McClelland. J- C.r 5m’"'—’' 
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onfunction of the renal parenchyma or of an 
■struction, usually due to crystals, somewhere 
■ the urinary passages. This will lead to dis- 
~iuion of the renal pelvis and resultant pain 
ud tenderness on the side of obstruction. If 
’• 'e is much distention, enlarged kidney may 

felt. In cases of this type of anuria a ureteral 
-^heter may be introduced to the area above 
he obstruction, with the result that the kidney 
n'-r eases its output of urine and the patient 
ecovers. It is no great problem to decide 
Lher there is distention of the pelvis. This 
-m be ascertained by the presence of tenderness 
>ver the distended kidney. The ureteral catheter 
>. Ill relieve the distention. If by any chance 
ie catheter cannot be passed to the distended 
enal pelvis, operation must be resorted to to 
idieve the distention. If one cannot be sure, 
one is justified in passing a ureteral catheter. 

The intravenous use of sodium bicarbonate 
places an alkaline medium in the tubules of the 
udney as an aid in dissolving any crystals of the 
ulfonamide drug which might be blocking 
■he tubules in the kidney. It is known that the 
-olubility of sulfadiazine and sulfathiazole in- 
creases rapidly as the p K increases from 7 to 8. 

In the department of pathology at the Banting 
Institute, in Toronto, slides of tissue were 
examined from similar cases in which death oc- 
curred after therapy with sulfonamide drugs. In 
1 case the lungs, kidneys and spleen showed 
areas which were granulomatous and contained 
giant cells. One group of observers thought that 
these lesions were the granulomas of glanders, 
while another group stated that the granulomas 
were evidence of toxicity. In another case, in 
which a soldier who had treated himself for 
gonorrhea died of anuria, there were a small 
quantity of fibrinoid material in Bowman’s cap- 
sule and eosinophilia in the interstitial tissue but 
no evidence of thrombosis. Thus, in these 2 
cases the microscopic pictures of the renal par- 
enchyma were different. The cause is thought 
to be a toxin, but what, one cannot say; nor do 
the fatal cases show a uniform picture. 

McClelland reports a case in which the patient 
was given 30 grains (2 Gm.) of sulfathiazole 
and 150 grains (9.6 Gm.) of sulfapyridine in 
forty-eight hours. Anuria developed, and the 
patient died early, on the seventh day. The 
pathologic changes were not extensive, nor did 
they seem sufficient to cause anuria and death. 
The ureters and the tubules were not blocked 
with crystals. 

Zidc 44 reviews the histories in 10 cases, in 
which there were eleven renal reactions to sulfon- 

44. Zide. H. A. : Rcml Complications of Sulfonamide 
Administration: Report of Reactions from Sulfathiarole 
and Sulfadiazine, J. Urol. 52:275-252 (Sept.) 1944. 


amide drugs, one to sulfathiazole and ten to 
sulfadiazine. The minimal intravenouslv ad- 
ministered dose before renal symptoms occurred 
was 7 Gm. of sodium sulfadiazine. The minimal 
time before onset of renal symptoms was twenty- 
four hours. Two delayed reactions occurred, one 
six days and the other twelve days after admin- 
istration of sulfadiazine was discontinued. Dur- 
ing renal complications the urinary reaction to 
litmus paper was acid in S instances, alkaline in 
1 and undetermined in 2. The sulfadiazine level 
of the blood ranged from 23 to 4 mg. per hundred 
cubic centimeters at or about the time of the 
renal reactions, the majority being over S mg. 
per hundred cubic centimeters. The treatment 
of all the patients in this series was conservative, 
with an unsuccessful attempt at manipulative 
treatment of 1 patient, who responded later to 
conservative therapy. The end results were 
cure of the original condition and the renal com- 
plications in all cases. 

Ormond and Roth 45 state that recent reports 
indicate that the already wholesale use of sulfon- 
amide drugs appears destined to increase. This 
is due not only to a wider application in the 
therapy of recognized diseases and to the 
development of new and more effective deriva- 
tives but to the use of these drugs in prophylaxis 
against infection. The authors review a few 
recent cases illustrating the nature of the dangers 
involved. 

They say that there is irrefutable evidence that 
patients can be sensitized to sulfonamide deriva- 
tives and that the majority of the undesirable 
reactions occur in persons who have been sensi- 
tized by previous courses of the drug. This 
sensitization can be accomplished even by topical 
application of sulfonamide compounds. 

From the point of view of pathologic lesions, 
three types of renal damage from sulfonamide 
drugs are recognized: first, frank obstruction, 
due to the deposition of crystals of the acetylated 
drug; second, widespread focal necrosis in which 
the kidney is only one of many organs involved 
in which renal obstruction provides the frequently 
fatal result; third, acute toxic nephritis in which 
focal necrosis and crystals are absent but in which 
anuria and uremia are the striking clinical 
features. 

In respect to therapy, Ormond and Roth urge 
the early institution of intravenous administra- 
tion of fluid, with appropriate use of a sixth 
molar solution of sodium lactate when acidosis 
is a factor and with administration of saline so- 
lution in accordance with the blood chloride 

45. Ormond. J. K., and Roth. R. E.: Recent Ca'e? 
Illustrating Dangers of the Sulfa Drue'. Tr. Am. A. 
Genito-Urin. Surgeons 36:129-145, IP4j. 
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lvdrogen ion concentration, it was shown that 
i pa of 4.6, on the acid side, or of 9.0, on the 
ikaline side, was necessary to sterilize urine 
nfected with a given colon bacillus. With the 
ntroduction of methenamine as a urinary anti- 
septic the importance of the hydrogen ion con- 
centration of the urine became emphasized. 
Methenamine itself is without bactericidal 
power, but when the hydrogen ion concentration 
falls to 5.5 or less, formaldehyde is liberated 
and displays bactericidal potency. 

Often no attention was paid to the necessity 
of acidifying the urine sufficiently, and then the 
medication was not successful. With acidifica- 
tion, the dose required produced irritation of 
the bladder in some cases, with hematuria. 

Helmholz and Clark introduced the ketogenic 
diet for the treatment of infections of the urinary 
tract. Betaoxybutyric acid is excreted by the 
human kidney in high enough concentrations to 
sterilize the urine when it has the proper p H . 
The lower the /> H , the lower is the concentration 
of the acid necessary to kill bacteria. The 
introduction of mandelic acid made it possible 
to give an organic acid- by mouth, rather than to 
produce it by means of a high fat diet. Mandelic 
acid,- too, is bactericidal only at a p H of 5.5 or 
less in concentrations in the urine which can be 
achieved without danger of renal irritation. 

The most recent addition to the urinary anti- 
septics is the group of sulfonamide compounds. 
Their rapid excretion, even by the damaged 
kidney, their action in acid and alkaline urine 
and their bactericidal action when given in small 
amounts which are not likely to produce renal 
damage make them the urinary antiseptics of 
choice. However, the great drawback of the 
entire group is their lack of action on infections 
with Streptococcus faecalis. 

This fact has introduced for the first time the 
necessity of determining the nature of the infec- 
tion. Hitherto, certain bacteria might be slightly 
more resistant than others but could be inacti- 
vated by slightly longer treatment or by in- 
crease in the dose. Str. faecalis grows luxuri- 
antly in urine containing one of the sulfonamide 
compounds in concentrations which will kill the 
usual gram-negative bacilli. Since the introduc- 
tion of the sulfonamide compounds it has been 
realized how frequently mixed infections with 
gram-negative bacilli and Str. faecalis exist; 
initial cultures may show apparently pure cul- 
tures of gram-negative bacilli, but after several 
days’ treatment with one of these drugs pure 
cultures of Str. faecalis may be found. 

Of the sulfonamide compounds, sulfathiazole 
or sulfadiazine is the drug of choice for all in- 
fections but that due to Str. faecalis. For infec- 
tions with Str. faecalis mandelic acid is the drug 


of choice. This leaves without adequate treat- 
ment only infections with Str. faecalis in pa- 
tients who have damaged kidneys, since neither 
the required pu nor the required concentration of 
the drug may be obtainable. 

MALE CLIMACTERIC 

Heller and Myers 49 discuss the symptoms, 
diagnosis and treatment of the male climacteric. 
The diagnosis of the male climacteric was estab- 
lished in 23 cases by the finding of pronounced 
elevation in excretion of gonadotropin, com- 
parable quantitatively to that occurring in cas- 
trated men. This was corroborated in all S 
cases in which biopsy was done by histologic 
evidence of testicular atrophy and degeneration. 
The diagnosis was further supported by a 
specific response to a therapeutic test with testo- 
sterone propionate in all 20 patients so treated. 

A clearcut differentiation of the male climac- 
teric from psychogenic impotence was made 
by assays of urinary gonadotropin, which was 
decidedly elevated with the former condition and 
normal with the latter. A simple therapeutic 
test is helpful in distinguishing between these 
two conditions. 

The symptoms of the male climacteric are dif- 
ferent from those of psychoneurosis and psycho- 
genic impotence. Satisfactory therapeutic re- 
sults were obtained with intramuscular injec- 
tions of testosterone propionate and with im- 
plantation of pellets of testosterone but not with 
oral or sublingual administration of methyl 
testosterone. 

Although the male climacteric may occur as 
early as the third decade, it is a relatively rare 
syndrome, probably affecting only a small pro- 
portion of men who live to old age. 

A X EUR VS M AXD URIXARY SYMPTOMS 

Lazarus and Marks state that aneurysms 
of the abdominal aorta can. and frequently do. 
give rise to urinary symptoms, which may lie so 
predominating as to mask completely those pro- 
duced by the aneurysm. In most of the reported 
cases the condition has been mistaken for nephro- 
lithiasis, perinephric abscess or hydronephrosis. 
The most frequent roentgenographic findings sug- 
gestive of aneurysm are renal or ureteral dis- 
placement and erosion of bone. Lateral, 
roentgenograms are invaluable in demonstrating 
these conditions. The outstanding symptom of 
aneurysm of the abdominal aorta is severe pain. 

-t9. Heller, C. G., and Myers, G- B.: The Male 
Climacteric: Its Svmptomalolopv, Diacr.osi' and Treat- 
ment. J. A. M. A." 126:472-477 (Oct. 21) 194-t. 

50. Lazarus, T. A., and Marks. M. S.: Aneurysm, 
of the Abdominal Aorta Associated with L'rinary Symp- 
toms. J. Urol. 52:115-125 CAue.) I'M 4 
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frequently simulating renal colic, which does not 
respond to the usual remedial measures and is 
ated by postural changes. Pain is usually 
due to erosion of bone and pressure on nerve 
roots. True renal pain may exist, however, in 
which event it is due to interference with renal 
drainage or to renal infarction or to both. 

Since the two outstanding causes of aneurysm 
of the abdominal aorta are syphilis and athero- 
sclerosis, routine Wassermann tests on the blood 
of all patients should be made and anteropos- 
terior and lateral roentgenograms carefully 
searched for calcareous shadows adjacent to the 
renal silhouette. 

Dissecting aneurysms are most likely to give 
rise to severe renal symptoms. Renal explor- 
ation, particularly when performed on the left 
kidney, should always include thorough inspec- 
tion of the renal pedicle. Any suspicious tume- 
faction in the renal fossa, especially when pre- 
senting a bluish discoloration, should never be 
incised before its true nature is ascertained by- 
aspiration and palpation for thrill. Treatment 
directed to the relief of renal symptoms resulting 
from aneurysms of the abdominal aorta should 
be conservative. 

Lazarus and Marks report a case of aneurysm 
of the abdominal aorta of atherosclerotic origin 
with urologic symptoms in which the aneurysmal 
sac, although misinterpreted on the roentgeno- 
gram, was dearly recognized at operation and on 
subsequent roentgenograms. 


the sacrum. A scout film of the urinary tm< 
usually only r the first step in a proper roentgi 
graphic examination. 

There is no controversy between excret 
urography and retrograde pyelography. Exa 
nation bv either one method or the other, v, 
a scout film or with all three combined, may- 
necessary before a satisfactory- result can be - 
tained. It is as important to visualize the n 
mal renal pelvis as the pelvis of the susncci 
kidney. 

A suspected shadow of stone, apparently 
contact with a catheter in the roentgenogra 
may prove to be outside the ureter or the kidn 
when rotation films are made. Shadows 
stone in the right upper quadrant and with 
the outline of the kidney should not be jucfgt 
too hastily. They may prove to be gallstone 

Absence of excretion (excretory urography 
from one kidney does not necessarily mean 
“dead kidney.” A small stone in the ureter ma 
produce calculous anuria, even though the stun 
may not be visualized. It has been noted thr 
renal function was restored within five minute 
after a ureteral calculus was passed into th 
bladder. 

. With reasonable precaution, excretory urn 
graph}-, in experienced and competent hands, i 
a safe and valuable procedure, and one whicl 
frequently- gives information obtainable in m 
other way. 

ItECTOUnlNAHV FISTULA 


ROENTGENOLOGIC ASPECTS OF UROLOGY 

Arens 51 discusses the roentgenologic aspect 
f the urologic problem. He states that proper 
and adequate preparation of the gastrointestinal 
tract is a prerequisite to satisfactory- roentgeno- 
graphic examination of the urinary tract. An 
ideal roentgenogram of the urinary tract is one 
which shows the details, including the outlines 
of the kidneys. The kidneys are too often ob- 
scured by material in the gastrointestinal tract, 
which may be so dense as completely to vitiate 
shadows due to stone. 

Failure to visualize a urinary calculus on films 
of the kidney, ureter and bladder does not signify 
that a stone mav not be present. There are 
radiolucent calculi that cast no shadow. Even 
a lar°e calcific ureteral stone may not register 
a shadow on the film when it lies over the ala ot 


Wilhelm 52 states that rcctourinary fistulas due 
to trauma or acute inflammatory disease fre- 
quently heal with conservative treatment. On 
the other hand, fistulas which are caused l»v a 


eoplasm offer a grave prognosis. 

Chronic rectovesical and recfourethral fistula- 
re best approached and repaired by the penm-al 
jute. The fistulous opening in the rectum can 
hen be exteriorized and excised with the redun- 
mt mucous membrane. If this is not feasible 
,e freshly sutured defects m the bladder and 
ctum should be separated by an tnterpo-- 
ed"C of the muscle. The recta! sphincter ran 
felv be used tor this purpose. 

Suprapubic cysiostomy is indicated pnor m 
dical reparative operation. On the n.h-.r .m. 
coperativc administration o: ^:ca:v, 

■Jolc enabled Wilhelm to abandon prebiwn 

..klnn mf»n;ttrf 


R- A..- The Radiologic Aspect of the 
uijTpii. J. A. M. A. IS" 605.60; (NO,. 4. 
1944. 
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(EXOPHTHALMIC GOITER) 

KAZIM I. GURKAX, M.D. ' 
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At the present time the different clinical matii- 
- 'tations produced by various pathologic changes 
" the tlwroid gland cannot be considered as 
’1 defined, standardized diseases the classi- 
-ution of which is beyond all criticism. Obser- 
vations recorded in the modern literature on the 
cuious kinds of inflammation and dysfunction 
if this gland are varied and do not always 
lecessarily correspond clinically and anatomically, 
iuese diverse observations oppose at times the 
ittempt to classify the pathologic conditions of 
die thyroid gland. So it is the purpose of this 
"aper to present a peculiar case of chronic 
• hyroiditis which does not seem to fit the gen- 
* lly known description. 

HISTORICAL REVIEW 

In 1896 Riedel 1 reported a disease which until 
then had been unknown, a new form of “inflam- 
matory condition in which fibrosis eventually 
dominates the picture” (Joll = ). The patient, a 
man aged 40. had shown the symptoms of life- 
threatening dvsphonia and asphyxia, hoarseness 
and a hard, immovable, painless, enlarged thy- 
roid gland. Riedel’s clinical diagnosis had been 
cancer. Extensive adhesions of the gland to the 
surrounding parts obliged him to abandon resec- 
tion and resort to excision of a small portion. 
Microscopic examination revealed chronic in- 
flammation. Riedel called the new condition 
iron-hard goitre.” His observations on a second 
case, a year later, induced him to define closely 
this new term. In 1S97 he presented a third 
case. According to Toll." the well known English 
authority on diseases of the thyroid, Rowlby 
Reported" a case (1884) in which a condition 
identical with Riedel’s disease was observed at 
autopsy: but “Riedel’s description of the condi- 

* From tbe Second Department of Surgery, Istanbul 

University. 

b Riedel. 1S96. cited by Reist. r 

2. Toll. C. A. : Diseases of the Thyroid Gland. 
London, William Hcinemann. I.td.. 19o2. 


tion, in 1896, led to its recognition as a clinical 
and pathological entity.” 

Cordua was the second to demonstrate the 
same histologic structure in a thyroid gland, on 
which he could not perform resection because of 
too extensive adhesions. In 1S98 Tailhefer. of 
Toulouse, operated in a case in which the clinical 
manifestations were similar to those in Riedel’s 
cases ; he examined microscopically the excised 
thyroid tissue, corresponded with Riedel about 
the case and published a report of it. It was 
the first case of Riedel’s disease observed in 
France. New cases were added to the world 
literature, and new authors compared histologic 
and clinical observations : terms like inflamvialioii 
chroniqitc primitive canccrijormc (Tailhefer). 
tliyroidite ligncusc (Delore and Alamartine) and 
benign granuloma of the thyroid (Ewing ') were 
introduced. 

Riedel concluded that chronic thyroiditis was 
the result of an infection with an unknown agent, 
which spread by the hematogenous or lymph- 
ogenous route to the thyroid. Tailhefer ex- 
pressed the opinion that the agent was Staphylo- 
coccus albus. Evidence of tuberculosis or 
syphilis could not be adduced. In spite of the 
nonspecific structure of the inflammatory lesions, 
some authors did- not dismiss the possibility of 
tuberculosis as an etiologic factor, stating that 
this disease may produce nonspecific inflamma- 
tory lesions in glandular organs (YYc-gelin < ). 
Reist 5 and von Wcrdt.® stated tbe belief that 
iodine was a causative agent. The infiammatorv 
reaction. however, observed in iodine-treated 
exophthalmic goiters ('colloid stage) does not 

3. Ewing. I. : Neoplastic Diseases. Philadelphia. 
W. B. Saunders Company, 1934. 

4. Wcgclin. C„ in Henke, F.. ar.d I.ubarsch. O. : 
Handbuch dcr speriellcn pathologifchcn Anatomic und 
Histologic. Berlin. Julius Springer. 1926. 

5. Rein. A.: Frankfurt. Ztscbr. f. Path. 2S:]4! 
1922. 

6. von Wcrdt. I 7 .: Frankfurt. 7. t«ehr. ;. Path. 

1911: cited by Kei-t. 7 
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correspond to the morphologic changes associ- 
ated with Riedel’s disease. The histologic 
changes observed by Orywall 7 in the thyroids of 
iodine-fed mice also cannot be compared with 
the structure of Reidel’s goiter; in the former 
there were simply slight alterations in the 
epithelial cells and the colloidal content and a 
slight increase of connective tissue. 

The results of the partly comparative studies of 
acute, subacute and chronic inflammatory proc- 
esses of the thyroid prove that Riedel’s goiter is 
a chronic thyroiditis, with a typical clinical course 
and a typical histologic structure. ’Microscopi- 
cally, an increase of the connective tissue, reaching 
the'most extreme degree, and a dense interlobar, 
and intralobar inflammatory infiltration with 
lymphocytes, plasma cells and mononuclear cells 
are observed. Lymph follicles, which, according 
to Toll, are characteristic only of lymphadenoid 
coker ' may be encountered. The glandular 
vesicles are greatly affected and damaged by the 
inflammatory process. On the whole, Riedel s 
coiter was differentiated clinically and histo- 
logically from the acute and subacute inflamma- 
tions, from lymphadenoid goiter and Simmon s 
atrophy. Wegelin, de Query am, Rest , Sim- 
monds, Hashimoto and Joll established tl 
modern differential diagnosis °f the vamus in- 
flammatory conditions of the thjroi • - 

noth 8 contributed the newest and most compre 
hensive publications in this field including 
reports of his own cases and a cntical renew, of 
the world literature. 

Opposing the upholders of these concepts are 
the so-called Unitarians (Ewing, \ aux an 
.< ersl who do not differentiate Riedel s goite 

ass. 5’S* f 
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Even today cases may be referred to the surge 
in which the clinical diagnosis of cancer of i 
thyroid has been made. In other cases relia 
pathologists may mistake the polymorphic a 
proliferative changes in the epithelium ior sis 
of malignancy (McClintock and \\ right 1! ). 
everywhere, chronic thyroiditis is rare in Turk 
Canibel 12 reported a case of pemphigus w 
chronic thyroiditis observed at autopsy. ' 
other cases have been reported in Turkey ns 
as I know. 



Fig. ]. — Patient (A) before ami (B) after th>n 


ectomy. 


REPORT OF .1 CASE 

F E a merchant aged 56, born in Odcmh (/ 

\ d Hvcd in Istanbul, Edimc and various " 
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’ t ■ ■ was more pronounced on the right side 

the neck. Exophthalmos and positive Stellwag and 
< obius signs were noted. The pulse rate was 130 and 
ie basal metabolic rate + 80. The patient was 1.67 
-U-i a tall and weighed 53 Kg. A roentgenogram 
,v..' dilatation of the left side of the heart. Chemi- 
■I examination of the urine and the blood cell count 
1 nothing. The diarrhea disappeared, but the 
leeplessness continued. 


of the thyroid to the joining tissues, an almost total 
thyroidectomy was performed. 

Pathologic Report . — The report of the pathologist, 
Dr. Perihan Cambel, was as follows : 

Gross Examination : The surgical specimen consisted 
of two well encapsulated lobes of the thyroid, weighing 
40 Gm. and showing the areas of resection. The cap- 
sule was conspicuous but not noticeably thickened. The 
cut surfaces of the thyroid were light brownish and 



t — Photomicrographs : A, chronic inflammato-j infiltration, with the formation o: lymph follicles 
partlv repiaciug thyroid tissue. P. slighter inflammatory infiltration, showing acini with decreased colloid con- 
tent ’ c interlobar inflammatory infiltration, intra-acimry cellular proliferation and liquefaction of colloid mat- 
ter. ’ Extensive lymphocytic infiltration separates remnants of thyroid tissue. Acini show a lining of cylindric 
epithelium. 


The clinical diagnosis was cancer of the thyroid. 
Operation . — Operation was performed on Oct. !«. 
19-J2. with the area under local anesthesia induced with 
a 0.5 per cent solution of procaine hydrochloride (1 ro. 
Dr. Karim Gurkan) In *pue of extensive adhesion* 


homogeneous. The thyroid was divided by 

white connective tissue hand; into 5 mall lobules. 

Microscopic Examination: The loby1c e o: the thy- 
roid eland were separated from c.nc another hv th:~h- 
ciieii. collaccnots* connective ti es «e bnr/; c and v.crt 
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sometimes subdivided into smaller lobules, which ap- 
peared rather cirrhotic. Some of the acini were sepa- 
rated from one another by intralobar connective tissue 
and dense lymphocytic and plasmocytic infiltrations. 
1 , e .ePW’ehal bnmg was cuboid in some places, cvlin- 
dnc m some and polymorphic in others. The glandular 
vesicles contained some slightly basophilic, but mostlv 
eosinophilic, colloid which was for the most part liquefied 
or vacuolated. In some places desquamated cells were 
seen. In some lobules, as welt as in some interlobar con- 
nectiye tissue bands, lymphocytic aggregations formed 
follicle-like structures. These might contain remnants 
of thyroid tissue. In areas of denser inflammatorv 
infiltration were observed epithelial polymorphism and 
intra-acinar cell proliferation (partly polymorphic), 
which filled the smaller thyroid vesicles. The arteries 
and veins of the thyroid did not present any unusual 
changes. 

The histologic diagnosis was chronic thyroiditis 
(fig. 3). 

Course. — The wound healed per pri warn. The pa- 
tient had a surprisingly rapid recovery of his general 
health and an increase in weight. His nervousness, 
as well as all other symptoms except the exophthal- 
mos, disappeared. Figure 1 B shows the patient almost 
a month after the operation. One and one-half years 
after the operation I was informed that he was still 
in good health. Myxedema was not noted. 


COMMENT 

Before discussing the possible association oi 
chronic thyroiditis and primary thyrotoxicosis 
(exophthalmic goiter), I shall review briefly the 
different forms of inflammation of the thyroid 
and their relation to thyrotoxicosis. 

1. Acute thyroiditis is often accompanied with 
thyrotoxicosis (de Ouervain. Apelt. Breuer, 
Petenr, C rile, Dunguer, WallyO and Hagen). 
Histologically, morphologically and phvsiologi- 

ally the thyroid tissue shows hyperactivity. 

2. Subacute (“giant cell”) thyroiditis of the 
de Quervain type, also classified as chronic thy- 
roiditis by Vaux, 13 may be accompanied with 
thyrotoxicosis. Weyeneth noted slight thyrotoxic 
symptoms in 3 cases. Vaux, who, as a Unitarian, 
classified subacute and chronic forms under the 
same beading and stated that the various forms 
of subacute and chronic thyroiditis described bv 
continental authors were different stages o t the 
same disease, found slight degrees of thyrotoxi- 
cosis in 9 of 38 cases. In 14 cases she noticed 
myxedema. 

3. Lymphadenoid goiter usually causes myx- 
edema 7 in 50 per cent of the cases according to 
American authors and in 2 of S cases according 
to Weyeneth). 

4. With Simmonds' fibrous atrophy or the 
thyroid no thyrotoxic symptoms are observed. 

5 The classic svmptoms oi primary thyrotoxi- 
cosis (exophthalmic goiter) associated wit 

D. M-: J. Path- & Eac1 ' 46:44i ’ 


chronic thyroiditis were described for the i, 
time m 1915 by Briinger. 11 Unfortuuatelv. 
has been impossible to obtain a copy of' t 
author s original article. Brihiger observed 
2 female patients histologic evidence of chrov 
thyroiditis. Neither of the patients surviv, 
operation. 

Simmonds expressed disagreement \vi: 
Briinger's conception. He stated that there w; 
no relation between' exophthalmic goiter an 
chronic thyroiditis. Wegclin, who stated ti 
belief that the occurrence of thyrotoxicosis i 
association with acute thyroiditis was almos 
classic, did not exactly object to Briinger’s con 
ception but stated that the association was ex 
ceptional. Giovattola in also denied a relatim 
between the two conditions. More recent!) 
Kreuzbauer, tr McCiintock, Lee ,s and Wcyencti 
noted thyrotoxic symptoms, such as loss oi 
« weight, tremor, increase of the basal metabolic 
rate to + 25 and -f- 45 and slight nervousness 
in cases of chronic thyroiditis. In a statistical 
examination of the cases observed in de Qiht- 
vain’s clinic (191S-1933). Wallis 15 found 100 
cases of chronic thyroiditis among 4,148 in which 
operation was performed on the thyroid. In L : 
of these cases there were thyrotoxic symptom-, 
such as slight or pronounced exophtlinliuo-, 
tremor and palpitation; loss of weight wa< nottd 
in 1 instance. Urban noted 1 case of chrome 
thyroiditis among 4.250 cases in which the tin 
roid gland was examined. Kndcrlen ;r ’ observed 
1 case among 3.296 cases in which the thyroid 
was examined. Neither of them observed att) 
signs of exophthalmic goiter. 

Shaw and Smith found 48 cases of clmmu 
thyroiditis among 10.500 ca« c.- in which tin ■ 
roidectomv was performed at the May. < Ime 
Among these, together with their jx-r-onal ea-< -. 
a total oi 71 cases of chronic thyroidin-. th> v 
could not find a single instance m which then- 
were svmptoms of primary thyrotoxico-i-. 

Austen, Odder and Bntck -fated that m 
cases of chronic thyroiditi- thyrotnur \tmptom- 
niay be observed. 

IT " ■ «**• a - (J - GnwrU ,! M 
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Weyeneth 21 mentioned that lymphadenoid 
■iter may show initial signs of thyrotoxicosis 
■i 50 per cent of his cases), which may be taken 
Basedozu frustc, but that Hashimoto's struma 
seer causes the symptoms of a fully developed 
^ophthalmic goiter. The same author, 21 in a 
Signal communication, stated that in carefully 
cammed material in cases of various types of 
iironic thyroiditis he had not observed a case of 
■ imary thyrotoxicosis. 

Although several authors observed symptoms 
f a hyperfunctioning thyroid, Brunger was the 
illy one before me to note primary thyrotoxi- 
osis (exophthalmic goiter), with its cardinal 
vmptoms, associated with chronic thyroiditis. 
In the other hand, the majority of authors stated 
wt there is no relation between the two condi- 
ions. The case presented in this paper throws 
iew light on the problem. Histologic examina- 
ion showed undeniably morphologic evidences 
>f chronic thyroiditis combined with signs of 

21. Weyeneth, R. : Personal communication to the 
"thor. 1943. 


hyperfunction, which persisted in spite of the 
intake of large doses of iodine. Clinically the 
presence of exophthalmic goiter, with its cardinal 
and other symptoms, was just as certain. The 
symptoms consisted of an increase in the basal 
metabolic rate to -f S 7 per cent, pronounced ’ 
exophthalmos, tremor, sinus tachycardia, loss of 
weight and attacks of diarrhea. This case 
demonstrates undeniably the association of the 
two conditions. 

SUMMARY 

In the first operative case of chronic thyroiditis 
observed in Turkey the cardinal and other symp- 
toms of primary thyrotoxicosis (exophthalmic 
goiter) were clinically apparent. The diagnosis 
of the pathologist, Dr. Perihan Cambel. \yas 
chronic thyroiditis with histologic signs of hyper- 
function of the thyroid. A review of the litera- 
ture and the present case indicates that the 
association, even if rare, of histologically evident 
chronic thyroiditis and a fully developed exoph- 
thalmic goiter does exist. 

Istanbul University. 
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Continuous, fractional or serial spinal anesthe- 
sia, since its introduction by Lemmon 1 on April 
10, 1939, has been discussed in several publica- 
tions, including, among others, those of Popova, 2 
Nicholson, 3 Tuohy, 4 Hand and Schuhmacher, 5 
Leigh and Burford, 6 Haugen, Ruth and Taylor,' 
Ansbro and Pico, s Lundy and his associates, 9 
Apgar, 10 Fraser, 11 Hale and Shaar 12 and Lem- 
mon and Hager. 12 

The interest in and the usefulness of this type 
of anesthesia have prompted us to report a series 
of 1,200 patients on whom operation was per- 
formed during continuous spinal anesthesia. A 
complete study, including adequate postoperative 
observations, has been made on the first a63 
consecutive patients. 

From the Department of Surgery, the University o: 

"“r-Lemmon, W. T.: A Method for Continuous Spinal 
Anesthesia, Ann. Surg. 111:141-144 (Jan.) 1 ^°- 

2. Popova, A. F.: Experimental Studies on Frac- 
tional Lumbar Anesthesia, Vestmk khir. 59.101 ■ 

^/Nklion, M. J-: Continuous Spinal Anesthesia, 

Tjihev Clin Bull. 2:34-37 (Oct.) 1940. 

4 Tuohy E B.: Continuous Spinal Anesthesia, 
•roc Staff Meet.. Mayo Clin. 16:237-259 (April 2a) 
1941; Continuous Spinal Anesthesia: I t s "Anarch) 

Technic Involved, Anesthesiology 5.142-148 (Marc 

194 1" Hand L V and Schuhmacher, L. F.: Ponto- 

H'Wt s' ,nk <5 E Lplifid E»»ip- 

men, fa CoMhfo.ui Sptol I Amlhe*. Ane.th. S -tafe- 
20:358-359 and XayIor . I. B.: 

Se^lSST^sLi^nesthesiology 3:52-60 (Jan.) 

194 | Ansbro F. P. - and 55 :S 04 - 50 S C °( March) 

Spinal Anesthesia, Am. J. burg, od 

1942- . Tuo hv, E. B.; Adams, R. C.; 

9. Lundy, J- b., luuI -< H . Annua ] Report lor 

- - r 

Mayo Clin. H ■-- 2 -'c ont i n uous Spinal Anesthesia, 

10. Apgar, / Sept .) 1942. , . 

Anesthesiology 3. a-- a^ t. nuous Lurabar Anesthesia. 

11 . Fraser R. / Jan .-Feb.) 1943. „ 


Procaine hydrochloride was employed as th 
anesthetic agent in this series, since, as Lemmot 
pointed out, its relative toxicity is less than tha 
of metycaine hydrochloride, tetracaine hydro 
chloride or nupercaine hydrochloride. Procaini 
hvdrochloride both as a 10 per cent solution anc 
as crystals was used, and no difference in effec 
tiveness between the two preparations was noted 
The procaine was dissolved in the patient’s spina 
fluid, making a 5 per cent solution. Occasionally 
additional doses consisted of procaine hydro- 
chloride dissolved in sterile isotonic solution 0 : 
sodium chloride or distilled water to make : 
5 per cent solution. 

A brief review of our method of inanagemeu 
follows : 

METHOD OF MANAGEMENT 

Prcmedicai'wn . — Calcium pentobarbital and aorphra 
we^e given one to one and one-half hours be:orc op« 
Hon The average adult who was considered a tairj 
loa’risk received calcium pentobarbital in do>e> 0 

Si* TS : 

rectum if no pathologic con culfate \va< civn 

by hypodermic ,n ^ ct1 ?.. ‘ d other patients considers 

7Vc7.mV.-The patient was placed 0 ^ J . ]o „„ j; 

mattress (figure), llh '* -'; nc . bc , (13 cm. I thick. Th< 
inches (46 cm.) wide : and i . fm > jn it— t! 

mattress has a ™ ,0 “‘ ; \ ; n m 'dib. that fits under tht 
and 6 inches (lo n u .j lCT patient 1 ' 

lumbar portion 01 the -P - ffrtion5 for u‘e v.lvr 
This mattress is constructed n ^ 

degree 01 me a patient was pkctd 1 - 

obtain a high block ThejWM juncture 

lateral decubitus ‘"’J, elation o: 1^-" 

With aseptic technic, a 1 per cc 
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o 130 mm. of mercury when no ephedrine is given. The 
• _iage patient received 0.049 Gm. of ephedrine sulfate, 
f hypotension was present after the initial administration 
■ •( ephedrine, the dose was repeated before the spinal 
ejection was made. 

A Sise introducer was used to puncture the skin and 
make a point of entrance for the malleable German silver 
spinal needle. Such needles are made in three sizes: 
17, 18 and 19 gage; they vary in length from 3J4 to 4 
inches (9 to 10 cm.). It is advisable to use as short a 
needle as possible in order to decrease the likelihood of 
hs displacement when the patient is turned. On the other 
hand, for extremely obese patients the longest needle is 
necessary, and even then there may be displacement out- 
ward by the excess soft tissues when the patient is placed 
supine. When a successful lumbar puncture had been 
made, a 10 cc. Luer-Lok syringe was connected with the 
hub of the needle. From the average patient undergoing 
a long surgical procedure 4 cc. of spinal fluid was with- 
drawn in a first syringe, 4 cc. in a second syringe and 
2 cc. in a third syringe. Equal parts of 10 per cent 
solution of procaine hydrochloride and spinal fluid were 
mixed, giving a 5 per cent solution of the drug, each 
cubic centimeter of which contained 50 mg. of procaine 
hydrochloride. When crystals were employed, 2 cc. of 



Equipment used for continuous spinal anesthesia (re- 
produced with the permission of Dr. William T. Lem- 
mon). 1, table pad in sections (a, b, c, c'), with illus- 
trations of the position of the spinal needle (<f), the 
tubing (c), the stopcock and the syringe. 2, Luer-Lok 
syringe connected to the stopcock (a), the rubber tubing 
(b), the Luer-Lok connection (c) and the spinal 
needle (d). 3, close-up view of the stopcock. 4, 

needle introducer for puncturing the skin. 5, short 
Sevel and counter opening in the lumbar puncture 
needle. 6, plug for the spinal needle, to prevent loss 
of cerebrospinal fluid. 7, Luer-Lok plug. 

spinal fluid was used to dissolve each 100 mg. of crystals. 
The syringe was then attached by means of a stopcock 
to 50 inches (70 cm.) of thick-walled, small bore rubber 
tubing. The stopcock was opened; the tubing was held 
above the level of the syringe, and 2 cc. of the mixture 
was forced into the tubing to displace air completely 
and fill the lumen. The stopcock was then closed, and 
the Luer-Lok connection on the distal end of the tubing 
was connected with the spinal needle. Since the oper- 
ations in the present scries were all major surgical pro- 
cedures. mainly laparotomies, the average initial dose was 
150 mg. of procaine hydrochloride (3 cc. ). injected at the 
rate of about 0.5 cc. per second. Judgment must be used 
in determining the rate of injection for the individual pa- 
tient, which should depend on the patient’s general con- 


dition, the length of the spine and the height of anesthesia 
required ; a slower rate is advisable for a patient who is 
considered a poor risk or for low block. A larger initial 
dose was employed only for extremely obese persons or 
for patients with gross deformity of the spinal column 
with which the hazard of displacement of the needle dur- 
ing changes in position was great. The initial injection 
never exceeded 1.5 mg. of procaine hydrochloride per 
pound (0.5 Kg.) of body weight, and usually it was 1 
mg. or less per pound of body weight. Some authors 
have reported the use of a smaller initial dose. Since 
intra-abdominal relaxation was necessary for most of 
the patients in this series, an initial dose sufficient for 
exploration was provided. 

Two assistants turned the patient from the lateral to 
the supine position, while the anesthetist held the syringe 
and tubing and directed the turning so that the needle 
was not displaced and lay free in the space provided in 
the mattress. The assistants slipped their hands under 
the patient's shoulders and hips, lifted him to the left 
edge of the table and then gently turned him to the supine 
position, making sure that the spine was not twisted at 
any time. Shoulder braces were used: the needle was 
watched when the Trendelenburg position was estab- 
lished, and the table was kept on a straight plane at all 
times to prevent dislocation of the spinal needle. The 
syringe was secured with a butterfly adhesive tape a few 
inches to the right of the patient's head. 

The blood pressure, pulse rate and respiratory rate 
were recorded every five minutes. The table was kept 
flat for five minutes after the injection. If the level of 
anesthesia obtained was not high enough at the end of 
this time the table was placed in varying degrees of the 
Trendelenburg position until the desired level was 
reached. An additional 1 cc. (50 mg. of procaine hydro- 
chloride) of the procaine-spinal fluid solution was in- 
jected rapidly if the block was not high enough at the 
end of ten minutes. We did not employ barbotage, since 
this method makes it impossible to calculate the concen- 
tration of the remaining solution, as well as the level 
of anesthesia. The average patient required additional 
injections of 50 mg. each at the end of approximately the 
first hour and usually every thirty minutes thereafter. 

The underlying principles of spinal anesthesia must be 
observed throughout the procedure if the administration 
of continuous spinal anesthesia is to be successful. Dis- 
persion. convection and diffusion must be considered 
when anesthetic solutions are injected into the sub- 
arachnoid space. The relation of the specific gravity 
of the solution to the spinal fluid is important. A 5 
per cent solution of procaine hydrochloride and spinal 
fluid is hyperbaric, having a specific gravity of 1.015, as 
compared with 1.007 for the spinal fluid. The position 
of the patient during the first ten to fifteen minutes after 
the anesthetic solution is injected must be carefully con- 
trolled in order to localize the block correctly. The 
height of anesthesia can also be affected by the site of 
injection, tire length and caliber of the patient's spinal 
canal and the rate of injection of the anesthetic solution. 
Since additive amounts of the drug arc usually only 1 cc. 
in volume, this small quantity will not give a high block 
unless the rate of injection is rapid and the patient is in 
the proper position. 

It must also be remembered that the sen'ory roots are 
more susceptible to the anesthetic solution than arc the 
motor roots. Since tire sensory root fibers are blocked 
in the following sequence, i. e.. fibers earn;, ing pain, 
touch, temperature and muscle sense and. finally, visceral 
sensory fibers from the sympathetic system, it stems 
reasonable to assume that unp.’.rasar.t scn*-zii'".< t ,r 
actual pain which, arc occasionally produced by tracti'n 
on the viscera arc probably due to the impart.l-.-.-ed 
sympathetic pathways. In such a s-tuat:--: s-_-ppV- 
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mentary gas anesthesia and adequate oxygenation usually 
control the situation. If pentothal sodium is given intra- 
venously, it should be administered in only minute 
amounts, just. sufficient to keep the patient drowsy and 
euphoric. Inhalations of oxygen should be given at the 
same time. Administration of pentothal sodium sufficient 
to produce unconsciousness introduces the additional 
hazard of regurgitation and aspiration during surgical 
procedures on the upper portion of the abdomen. 

A fall in blood pressure is frequently followed by 
nausea or vomiting, due to lack of oxygenation of the 
vomiting center. It is therefore of greatest importance 
to ascertain promptly any evidence of anoxia, such 
as occurs with a high intercostal block or fall in blood 
pressure, and to begin oxygen inhalation immediately be- 
fore disturbing manifestations, such as nausea or vomit- 
ing, occur. 

Postoperative Care .— The patient was kept fiat in bed 
without a pillow for twenty-four hours. During' the 
past year early rising has been practiced in two surgical 
services, in which all patients who are able are urged to 
become ambulatory twenty-four to forty-eight hours 
after operation. So far, there have been no disturbing 
manifestations, such as headache, from this practice. 

After operation the blood pressure, pulse rate and 
respiratory rate were recorded every fifteen minutes 
for two hours and thereafter at longer intervals, if 
indicated. Oxygen therapy was administered to any 
patient having evidence of surgical shock from masstte 
intra-abdominal resection or hemorrhage. 


COMMENT 

Since the University of Chicago is a teaching 
dilution and surgery interns, as well as 
esthesia residents, are being trained spinal 
esthesia was administered to the first pa- 
nts by a total of twenty-seven persons. This 
-tor should be considered in evaluation of the 

suits. . . , 

4 ae The age of the first 563 patients varied 

„1? IS to 86 years, »1.1, 276 i,, .he 40,0 60 
ar group. Thirty-three patients Mere from 
) to 79 vears old, and 3 were over SO years of 
e Approximately 17 per cent of these pa„en,s 
ere considered as poor or ser.oos n hs fo 
Deration, while 41 per cent mere only fan 

inrica.1 risks. . 

Preoperative Compticatmts.-Bypcrtensto ■ 

r ^ of various t}pcs, 
rteriosclerosis, heart disease ot 

nemias of varying seventy , j a £ d 
ebility, marked obesity, the 

ulmonary tuberculosis made op h ^ ^ 

reoperative complication . F P svp hilis. 
ernicious -T^Jdi o- considered 
Vhile several ^ Contraindications to spinal 

,y many persons - of the patients and 

nesthesia, m our « contemplated, spina 

if the surgical proced eyi , than general 

nesthesia seemed to ^ ^ that w0llid 

mesthesia of the ie a 

»e been W"* ,,„„tte».- The 

■ Duration and B 9 > { onc nn d 

Juration of the anesthesia «. 


one-half to three hours' in 72 per cent of the p 
tients. In most instances the level of anesthe; 
extended as high as the seventh or the fourth d( 
sal nerve roots. Fifty -two operations, or 9 p 
cent, lasted from three to four hours : 16, or 4 ; 
cent, from four to five hours, and 4. or 7 j: 
cent, for more than five hours. The long! 
operative procedure in our series, a total pa 
createctomy. lasted seven hours and forty-fi 
minutes. 


Table 1 .—Total Dose of Procaine Hydrochloric, 


Time 

Minimum, 

Mff. 

Maximum, 

Mjr. 

Avers p 
Mp. 

Less than 1 hour 

120 

550 

151 

Less than l'£ hours 

125 

£00 

ru 

Less than 2 hours 

.... 150 


Less than 3 hours 



Less than 4 hours 

SCO 

3,050 

roo 

*4- 

Less than 5 hours 



Less than Shouts 




Dosage. — Table 1 gives the minimum, im> 
ini and average doses of procaine hvdrochlori 
- operations of stated lengths. The initial do 
150 mg. of procaine hydrochloride is 
eater than that used in some clinics and w 
rhaps excessive for the shorter surgica pi 
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ents the operative procedures for the entire series, 
as well as for the first 563 patients discussed. 
The brief headings do not give an accurate pic- 
ture of the extensive resections done for ad- 
vanced malignant growths, which made up a 
relatively large per cent of the total number of 
operations. For instance, the heading “Opera- 
tions on -pancreas, etc.” usually included two or 
more of the following procedures: gastrectomy, 
splenectomy, partial hepatectomy, adrenalectomy 
and various intestinal resections. 

Anesthetic Agents . — For 65 per cent of the 
patients in this series procaine hydrochloride or 
procaine hydrochloride together with inhalation 
of oxygen was employed. For the remaining 
35 per cent it was necessary to supplement the 
anesthetic with nitrous oxide and oxygen, 
ethylene and oxygen or ethylene oxygen and 
ether ; and in a few cases procaine hydrochloride 
infiltration was employed, or pentothal sodium 
injected intravenously in 2.5 per cent solution. 
Nitrous oxide and oxygen were given to 12 per 
cent of the patients ; ethylene and oxygen, to 
14 per cent; nitrous oxide and oxygen supple- 
mented with ethylene and oxygen, to 2 per cent ; 
ethylene, oxygen and ether, to 4 per cent, and 
procaine hydrochloride infiltration or intra- 
venously administered pentothal sodium, to 3 per 
cent. Supplementary anesthesia was necessary 
for the comfort of nervous, apprehensive persons 
and for patients having persistent nausea and 
emesis" during operations on the upper portion 
of the abdomen, due to traction on the mesentery 
or in the area of the gallbladder or to manipula- 
tion of the stomach. Gas and ether were given 
to 20 patients (3.5 per cent) because of partial 
or complete failure of the anesthetic or inadequate 
relaxation. In some of these patients spinal fluid 
could be freely withdrawn and injected, but no 
anesthesia resulted. In the remainder of these 
patients with unsatisfactory anesthesia, the needle 
became ^dislodged when the patient was placed 
supine or during changes in position during the 
surgical procedure. 

Complications During Anesthesia. — Nausea 
and emesis were the most frequent complications 
encountered during anesthesia. They were ob- 
served in 17 per cent of the patients; in most 
instances they occurred during exploration of the 
upper part of the abdomen and were associated 
with a fall in blood pressure. Several appre- 
hensive and psychoneurotic persons vomited in- 
termittently during less extensive procedures. 
The average fall in blood pressure attributable 
to the anesthetic was 11 mm. of mercury and 
occurred five to fifteen minutes after the initial 
injection. Subsequent fall in blood pressure 
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occurred in a number of patients when the peri- 
toneum was opened and exploration was begun. 
This effect is comparable to that observed during 
similar manipulations under inhalation agents. 
In 6 per cent of the patients the blood pres- 
sure fell to shock levels during vigorous ex- 
ploration of the upper portion of the abdomen. 
Inhalation of oxygen and subcutaneous or intra- 
venous injections of ephedrine sulfate, the choice 
depending on the extent of the drop, were ad- 
ministered for the fall in blood pressure due to 
the exploration, and satisfactory results were 
obtained. Blood or plasma was used to combat 
a decrease in blood pressure due to hemorrhage. 
As much as 4,000 cc. of whole blood was given 
during a single operation. 

Pain in the shoulders was severe and persistent 
in a few patients during manipulation in the area 
of the gallbladder. 

Complete paralysis of the intercostal muscles 
due to a high block occurred in 1 patient. Re- 
cover}- was uneventful after the use of oxygen 
inhalations and ephedrine. 

Postoperative Complications. — Postoperative 
nausea and emesis occurred in 7 per cent of the 
patients of this series. While these complications 
were usually of brief duration, they sometimes 
persisted for two or three days, until medication 
with opiates was discontinued. Distention was 
present in 2.7 per cent. Impaired hepatic func- 
tion, as determined by the level of prothrombin, 
total proteins, cholesterol and cholesterol esters 
in the blood, was present in 2.2 per cent of the 
patients. In each of these patients hepatitis was 
present at the time of the operation. 

Twenty-five patients, or 4.4 per cent, had post- 
operative pulmonary complications. Five, or 0.9 
per cent, had lobar pneumonia, and 12. or 2.1 per 
cent, bronchopneumonia. Pneumonia developed 
one to three days after the surgical procedure in 
several patients, most of whom had been con- 
sidered poor risks before operation. Atelectasis 
occurred in S patients, or 1.4 per cent. 

In only 2 patients was there a postanesthesia 
fall in blood pressure of any consequence, and in 
neither of these did the pressure fall to shock- 
levels. From this group we excluded those with 
postoperative hemorrhages. 

The incidence of urinary retention was 4 per 
cent and that of cystitis 2 per cent. Rarely was 
retention present more than two to three days. 

Eleven patients, or 2 per cent, complained 
briefly of postoperative backache and 12. or 2.1 
per cent, of headache. Some, but no; ail. of the 
patients with headache sat tip on the day of 
operation, in spite of careful instruction- to re- 
main flat in bed without a pillow for twenty-four 
hour-. 
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. F< f’ r , dn - vs af,er an “interval appendectomy” 
m which a normal appendix was removed, a 24 
year old woman complained of severe headache 
and had a positive Kernig sign. These symptoms 
gradually disappeared, but at the time of her 
discharge from the hospital, on the tenth post- 
operative day, there was still cervical pain when 
she sat up. There was no postoperative fever or 
elevation of the white cell count. The clinical 
diagnosis was aseptic meningitis following spinal 
anesthesia. A rapid and uneventful lumbar punc- 
ture bad been performed and 150 mg. of procaine 
hydrochloride in 3 cc. of spinal fluid injected. 
The level of the anesthesia reached the sixth 
dorsal nerve root, and the operation lasted onlv 
fifteen minutes. Spinal fluid withdrawn before 
the anesthetic solution was injected contained a 
few red blood cells and 2 lymphocytes per cubic 
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was emaciated and nervous and was considered 
a .Poor operative risk. A radical resection of the 
abdominal wall and a portion of the small intes- 
tine together with removal of the right Iddnev 
was performed in two hours and-fony-nve 
minutes. There was considerable hemorrhage. 
The normal blood pressure was 134 mm. of mer- 
cury systolic and SO mm. diastolic. The Hood 
pressure was not obtainable for thirty narrates 
two hours after the operation began in spite of 
liberal parenteral administration of blood and 
saline solution. While the abdomen was being 
closed, the blood pressure rose to 110 systolic 
and SO diastolic and was at this level when the 
patient left the operating room. On the eighth 
postoperative day the wound broke down and 
became infected with Bacillus pyoevaneas. The 
patient became progressively weaker and died 


Table 4. Death Occurring After Continuous Spinal Anesthesia in 563 Patients 
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millimeter. Xo. postoperative lumbar puncture 
was performed. 

Deaths . — Table 3 summarizes the postoperative 
deaths. There were 46 deaths in this series of 
563 patients, giving a mortality rate of S per 
cent. Thirty-three of the deaths occurred in 
patients who had malignant disease. There w ere 
no fatalities in the operating room. 

Five patients died of hepatic damage, one to 
fourteen days after operation. The youngest of 
-hese patients was a man aged 3S with biliary 
'irrhosis, who was subjected to an exploratory 
laparotomy and a choledochoenterostomy. He 
died on the second postoperative day. the 
remainder of the group were over 50 years at 
jge and had cirrhosis of the liver or hepatitis a 
the time of operation. . 

C °™7 

SS «rd„»n,a of «o». The potion. 


suddenly on the eighteenth postoperative day. 
Postmortem examination revealed complete oc- 
clusion of the anterior descending branch of the 
left coronary artery with a thrombus. 

Circulator}- failure occurring three hoprs after 
operation accounted for the death ot 2 patient. 
Both patients had extensive malignant lesion?, 
bled profusely and went into surgical shock dur- 
ing a pancreatoduodenectomy and a resection o 
the stomach respectively. 

Two extensive hemorrhages were observed. 
The fir^t of these occurred twenty-lour , cr.„ s 
after excision of the gallbladder, the common 
duct and the hepatic duct in 
with carcinoma of the hepatic duct. The 
was from the operative wound on the 
day in a patient with a large metastatic abocra...- 

Peritonitis accounted for the death? 
tients. occurring six to eleven days a„e. , - 
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tion. Terminal bronchopneumonia developed in 
2 of these patients. 

A 64 year old woman with carcinoma of the 
sigmoid had a cerebral accident three days after 
drainage of a retrouterine abscess, an end to end 
anastomosis and a loop colostomy. The patient 
had generalized arteriosclerosis, a blood pressure 
of 160 mm. of mercury systolic and 100 mm. 
diastolic and a history of a cerebral accident in 
1938. No rise in blood pressure occurred during 
the surgical procedure. 

Hepatorenal failure on the sixth postoperative 
day caused the death of a 70 year old woman 
who had carcinoma of the head of the pancreas 
with extensive metastases to the liver. An ex- 
ploratory laparotomy was performed without 
untoward effects, but heart failure began ten 
hours after the operation. Digitalization was 
carried out, and improvement was noted, until 
the patient became anuric on the third post- 
operative day. 

Cardiac failure was the immediate cause of 
death of 2 patients. One of these, a 72 year old 
woman with carcinoma of the rectum, had a 
preoperative blood pressure of 164 systolic and 
SO diastolic, hypoproteinemia (4.54 Gm. of 
total protein per hundred cubic centimeters of 
blood) and a history of heart failure ten years 
previously. The first stage of a combined 
abdominoperineal resection was performed, with 
the patient under spinal anesthesia, without 
deleterious effects. Four days later she was 
given spinal anesthesia for the second stage. 
Ten minutes after intraspinal injection of 150 
mg. of procaine hydrochloride the patient went 
into shock. Inhalation of oxygen and intra- 
venous injection of 0.024 Gm. and intramuscular 
injection of 0.024 Gm. of ephedrine sulfate re- 
stored the blood pressure to its former level, and 
the operation proceeded. Fibrillation began on 
the afternoon of the operative day. Heart failure 
began in six days, and she became progressively 
worse in spite of administration of oxygen and 
digitalis. Death occurred on the sixteenth day : 
postmortem examination revealed hydrothorax, 
pulmonary edema and coronary arteriosclerosis. 

The other patient, an emaciated man aged 67. 
had carcinoma of the head of the pancreas with 
pleural and hepatic spread. This patient had 
obstructive jaundice, auricular fibrillation, ascites, 
secondary anemia, nutritional edema and a mass- 
ive hvdrothorax on the left side. He was dyspncic 
and gasping for breath before the spinal anes- 
thetic was administered. During a pancreato- 
duodenectomy and a complete resection of the 
pancreas, which lasted four hours and forty 
minutes. 550 mg. of procaine hydrochloride was 
given. Oxygen was administered throughout the 


procedure. The blood pressure fell to 60 mm. 
of mercury systolic and 40 mm. diastolic twenty 
minutes after the operation began and remained, 
low throughout. Thirty-seven hundred cubic 
centimeters of blood and 1,500 cc. of saline solu- 
tion were given intravenously. Heart failure, 
with pulmonary edema, oliguria and hypergly- 
cemia, followed. Oxygen was administered. The 
patient died on the second postoperative day, 
while a thoracentesis was being performed. 

The immediate cause of death of 3 patients was 
lobar pneumonia or bronchopneumonia. Gastro- 
enterostomy was performed on an emaciated 47 
year old man with a stenosing duodenal ulcer 
and nonspecific ulcerative colitis. Peritonitis de- 
veloped on the fourth postoperative day and 
pneumonia on the fifth. The patient died on the 
sixth postoperative day. 

An anemic woman aged 68 with carcinoma of 
the gallbladder underwent a three hour opera- 
tion consisting of exploratory laparotomy and 
excision of a specimen of the tumor for biopsy. 
Pneumonia developed on the first postoperative 
day, and death occurred on the third postopera- 
tive day. 

The third case of pneumonia developed two 
months after operation and had no relation to 
the anesthesia. 

One death, due to aspiration pneumonia, oc- 
curred in an 83 year old man who had a com- 
bined abdominoperineal resection for carcinoma 
of the rectum. Two days after the operation the 
patient was nauseated and vomited. A cough 
productive of thick sputum followed this episode. 
The colostomy became necrotic three days later ; 
so its gangrenous portion was removed and a 
new colostomy opening established, with the 
operative area under local anesthesia. The 
patient sank into a comatose state and died later 
the same day. Postmortem examination of the 
lungs revealed areas of leukocytic consolidation 
with edema. In some places there were gan- 
grenous areas, with little surrounding inflam- 
matory reaction. The bronchioles were filled 
with an exudate ; there was extensive bacteria! 
colonization, and the mucosa was ulcerated. 

SUMMARY 

The clinical experience gained from employ- 
ment oi continuous spinal anesthesia with 1.2CO 
patients has led to the following impressions and 
conclusions: Excellent muscular relaxation and 
prolonged operating time make this type of anes- 
thesia increasingly popular with surgeon-. After 
operation, during the first twelve to twenty-four 
hours, the patients arc generally in !>e:tcr con- 
dition than ihev are after inhalation are -th' -ia 
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of second or third plane depth. They are rational 
and cooperative and have a minimal amount of 
the fluid imbalance resulting from nausea, emesis 
and diaphoresis. Urinary' retention and abdomi- 
nal distention occur frequently. A minimum of 
nursing care is required, since the patient is awake 
and relatively comfortable; also, the dangers of 
respiratory obstruction or of aspiration of 
vomitus are practically removed. 

A wide variation in individual requirements of 
procaine was noted in this series. One patient 
was given 1.050 mg. of procaine hydrochloride 
in five hours, while another required only 900 
mg. for an operation lasting seven hours and 
forty-five minutes. Absence of anesthesia when 
spinal fluid could be freely withdrawn and re- 
injected was puzzling in the few cases in which 
it was noted. No doubt, with a long-beveled 
needle there is still the possibility of part of the 
injection being made into the peridural area. 

Light supplementary anesthesia, induced with 
one of the anesthetic gases or with intravenously 
administered pentotha! sodium, was sometimes 
desirable for the comfort of the patient during a 
surgical operation on the upper part of the 
abdomen. This “combined anesthesia” was also 
valuable for very nervous persons undergoing 


long procedures, while the spinal block pr 
the necessary' intra-abdominal relaxation. 

A number of patients in this series wer 
candidates for any type of anesthesia or opi 
procedure. While local anesthesia woult 
been less hazardous for them than spinal 
thesia, it would not have provided ad 
relaxation for the operation that was to b 
formed. 

No residual paresis or paresthesia was 
in our series, although the spinal need 
mained in the subarachnoid space from th 
five hours in many instances. 

There was a low incidence of anesthesia 
plications among the 46 persons who died ( 
cent), after the first 563 operations. As c 
seen in table 2, the death rate has decreased 
the first 563 surgical procedures, owing t 
increased use of continuous spinal anest 
for less extensive procedures, such as rept 
inguinal and femoral hernias and operatioi 
the lower portion of the abdomen. 

The underlying principles of spinal anest 
must be scrupulously observed throughou 
surgical procedure if the method for contir 
spinal anesthesia is to be successful. 


THROMBOPLASTIC REAGENT 

DEVELOPMENT OF A MORE SUITABLE PREPARATION FOR MEASURING 
ACCELERATED CLOTTING TENDENCY AND FOR USE FOLLOWING 
ADMINISTRATION OF DICOUMARIN (3,3'-METIIYLENE- 
BIS-M-HYDROXYCOUMARIN]) 

CHARLES E. BRAMBEL, Pir.D. 

BALTIMORE 


It is a well establislied fact that in certain 
clinical conditions, especially those following 
surgical procedures and trauma, the equilibrium 
of the coagulation elements of the blood is shifted 
to a state favorable to clotting. 1 A laboratory 
procedure is needed for detecting this tendency 
to intravascular clotting before the appearance 
of thrombotic phenomena. If such a procedure 
were available to - the clinician, in vivo anticoagu- 
lants. such as heparin or dicoutnarin (3.3'- 
methvlene-bis f4-hydroxycoumarin] ). could be 
administered to patients having indications of such 
a tendency. Serious consequences and long 
periods of hospitalization could be averted in 
many instances. The introduction of dicou- 
marin. : however, has posed another problem, 
that of maintaining a precise control of the mecha- 
nism for blood coagulation in order to avoid 

From the Department of Clinical Biochemistry, 
Mercy Hospital. 

Mrs. Raymond C. Tcubner, B.S.. M.T., carried out 
the technical work. 

This investigation has been made possible through 
a grant in aid by the Abbott Laboratories, North 
Chicago. 111. 

Prof. Alsoph H. Corwin, of the Department of 
Chemistry, the Johns Hopkins University, and Dr. 
Karl J. Brunings. of the Department of Chemistry, New 
York University, made suggestions as to the chemical 
problems involved. 

1. (a) Bancroft. F. W. : Kugelmass. I. N., and Stan- 
ley-Brown. M. : Evaluation of Blood Clotting Factors in 
Surgical Diseases with Special Reference to Throm- 
bosis and Embolism and Certain Bleeding Conditions, 
Ann. Surg. 90:161, 1929. (b) Bancroft, F. W.. and Stan- 
ley-Brown. M.: Postoperative Thrombosis, Throm- 
bophlebitis and Embolism. Surg., Gynec. & Obst. 54: 
89?. 1932. (r) de Takats. G. : Thrombosis and Embolism, 
in Chrostopher, F. : Textbook of Surgery, cd. 3, 
Philadelphia, W. B. Saunders Company. 1941. 
(d) Wright. H. P. : Adhesiveness of Blood Platelets 
in Normal Subjects with Varying Concentrations of 
Anticoagulants. J. Path. & Bact. 53:255. 1941: (c) 
Changes in Adhesiveness of Blood Platelets Following 
Parturition and Surgical Operations, ibid. 54:461. 1942. 
( f ) Homans, T. : Diseases of the Veins. New England 
J. Med. 231:51, 1944. 

2. Link, K. P. : The Anticoagulant from Spoiled 
Sweet Clover Hay, in Harvey Lectures. Lancaster. Pa.. 
Science Press. 1944, vol. 39, p. 162. 


hemorrhagic consequences following the use of 
this drug. Difficulty in maintaining a given 
clotting level, as well as undesirable results, in- 
cluding- death, has been reported. 2 

A biochemical approach to the problem of 
detecting a tendency to intravascular clotting 
has been developed by two methods of investi- 
gating the coagulation reaction: (1) study of 
the prothrombin activity of serial dilutions of 
plasma, 4 and (2) study of thromboplastic activity 
by observing the effect of heparin on the clotting 
of whole blood. 5 With the use of dilute plasma in 
an adaptation of Quick’s procedure, increased pro- 
thrombin activity has been demonstrated in the 
following clinical conditions: thrombophlebitis, 
post-traumatic, postoperative and postpartum 
states and gangrene. 0 The original method, 
however, gave no clue that it could be used for 
such a purpose, since Quick employed only 
normal plasma to construct his prothrombin 
activity curves. Resistance to intravenous ad- 
ministration of heparin 5 “ has also been reported 
as an indication of increased coagulability of 
intracorporal blood. With the aid of a procedure 
for testing tolerance to heparin it has been pos- 

3. (a) Cahan, A. : Hemorrhage and Purpura Caused 

by Dicoumarin, New England J. Med. 228: 820, 1943. 
(b) Evans, J. A.: Dicoumarol Therapy in Throm- 
botic Emergencies, ibid. 230:131, 1944. (c) Barker, 

X. W.: The Use of Dicoumarol in Surgery - , Minnesota 
Med. 27:102, 1944. (d) De Bakey, M. : Dicoumarin 

and Prophylactic Anticoagulants in Intravascular 
Thrombosis, Surgery 13:456, 1943. ( e ) Schlcvin, E. L.. 
and Lederer, M. : Uncontrollable Hemorrhage After 
Dicoumarol Therapv with Autopsv Findings, Ann. Int. 
Med. 21:332, 1944. 

4. Brambel, C. E., and Loker, F. F. : Significance 
of Variations of Prothrombin Activity of Dilute Plasma, 
Proc. Soc. Exper. Biol. & Med. 53:218, 1943. 

5. (a) de Takats, G. : Heparin Tolerance: A Test 

of the Clotting Mechanism, Surg., Gvnec. & Obst. 77: 
31. 1943. (b) Waugh. T. R.. and'Ruddick, D. W.: 

A Test for Increased Coagulability of the Blood, Canad. 
M. A. J. 50:547. 1944. 

6. Brambel. C. E., and Loker. F. F. : (a) Appli- 
cation of Dicoumarin (3,3'-McthyIcnc-Bis-4-Hydroxy- 
coumarin) in Trauma and Gangrene. Arch. Surg, 48:1 
(Jan.) 1944; ( b ) footnote 4. 
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sibk to correlate decreased response to heparin 
" , t!le c!mtcaI conditions just mentioned Re- 
cently another method «• has been reported, in 
which varying amounts of heparin are added 
to drawn blood to ascertain differential clotting 
rates. The results obtained with the two 
methods, using this anticoagulant, are compar- 
able. It is especially noteworthy that these 
methods, employing an entirely different prin- 
ciple, yield information identical with that ob- 
tained with the' procedure for determining pro- 
thrombin clotting time with dilute plasma. 


measurement of prothrombin activity 

One approach to the solution of the problems 
of thrombophilia and control of the coagulative 
processes during administration of dicoumarin 
is the development of a critical and dependable 
laboratory technic for evaluating prothrombin 
activity. This procedure should be of such sim- 
plicity that any general hospital would be able to 
earn- it out and obtain reliable and comparable 
results. Three methods for measuring pro- 
thrombin activity have been developed since 
Howell’s noteworthy investigations , 7 * i. e., the 
Quick , 6 Warner, Brinkhous and Smith 9 and 
Dam and Glavind . 10 Unfortunately', the values 
obtained with these procedures have not been 
satisfactorily interpolated, since the methods 
differ widely in principle, 

Warner, Brinkhous and Smith 9 developed 
an elaborate two stage technic, which, they 
stated, takes cognizance of all the factors in the 
coagulation process. The prothrombin in a 
sample of defibrinated plasma is first completely 
: " ' verted to thrombin with thromboplastic sub- 
e derived from beef lung. Fibrinogen is 
added to serial dilutions of the resulting 
mbin solution until a given dilution yields 
' limum clotting time. Results are expressed 
erms of percentage of prothrombin. The 
omplexity of the technical details involved has 
restricted its general application. 

Dam and Glavind 10 used a standardized tissue 
extract and estimated prothrombin activity in 
terms of the amount necessary to induce coagu- 


7. Howell W. H.: The Condition of the Blood in 
Hemophilia, Thrombosis and Purpura, Arch. Int Med. 
13:76 (Jan.) 1914. 

8 Quick A. J.: The Nature of the Bleeding m 
Jaundice, J.’ A. XI. A. 110:1658 (May 14) 1938. 

9. Warner, £- D.; Brinkhous, K. M., and Smith, 
H. P. : A Quantitative Study on Blood Clotting: Pro- 
thrombin Fluctuations Under Experimental Conditions. 

Am. J. Physiol. 114:667, 1936. 

10. Dam, H., and Glavind, J.: Detemunat.on ot 
Vitamin K by the Curative Blood-Clotting Method, 
Biochern. J* 32:1018, 19^S. 


Jabon m three minutes m a sample 
which had been treated with hepari 
method, likewise, has found limited u 
Quick’s 11 investigations yielded a wi 
laboratory- procedure for determining p 
bin activity of human plasma. This 
involves the addition of an excess 0 r : 
plastic substance, obtained from aceton 
rabbit brain, in the presence of an 
calcium ion concentration. The doth: 
in seconds, is considered to be a measui 
amount of prothrombin present It has, 
eral, proved to be the most satisfactory 
to date and has the advantage of simp 
application ; also, it can be performed wii 
mum training and is readily adaptable to i 
determinations. Extensive use of tin's t 
been made to study hemorrhagic diathesi 
satisfactory -results. It can be more s 
adapted to follow prothrombin activity 
administration of dicoumarin and to det< 
clotting tendency of intracorporal blood 
attempt is made here to analyze and to 
the factors involved. 

MATERIAL AND METHODS 

1. Thromboflastic Sitbslai-.cc. — Quick’s 11 meth 
the preparation of dehydrated rabbit brain m 
lowed in detail. The meninges and the blood 
were removed from fresh rabbit brains and c 
washed in isotonic solution of sodium chloride, 
brain tissue was then transferred to a mortar cc 
ing anhydrous acetone and was macerated v 
pestle. Fresh acetone was repeatedly added u: 
fine granular product was obtained. Ten chare 
acetone should not require more than fifteen mi 
The resulting product was suspended in fresh at 
and poure d over a suction filter. The treated ms 
was washed on the filter with about 400 cc. oi 
acetone and allowed to dry by suction for thirty 
utes. The filter was then transferred to a va 
desiccator, evacuated and allowed to remain eigi 
ten hours. The dry materia! then presented a coa 
granular appearance. The product^ was sto.cd 
tight! v stoppered bottle in a refrigerato,. 
preparation kept its potency for two months m 
these conditions, without having to be scaled :n 
pules under vacuum. 

(a) Quick's Thromboplastic Reagent: Quick s me: 
of preparation is summarized as used in this an 
ration Three hundred milligrams ot the com 
granular material, obtained according to me tec: 
just described, was suspended m a cc. o: 0,8; per < 
saline solution containing 0.1 cc. of trnth-mo.ar .. 
tion of sodium oxalate. After gentle slirr.nsy toe . 
was placed in a water bath maintained at 
then incubated for fifteen minutes, 
the tube was gently agitated to resuspend ^ 
particles. At the end of the incubation penod w 
pension was centrifuged at a 


59 C. 

Alter ejeht rr.m: 
-esuspend 
___ jtjnn perio 
flow speed 


31. Quick. A. J-: The Hemorrhagic £ 

the Physiology of Hemostasis. Spnnm.e.d. hi. <- 
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ten seconds, when a translucent supernatant free from 
larger particles resulted. ' If, however, the dehydrated 
brain suspension was shaken at intervals during incu- 
bation, the resulting preparation frequently did not 
bring about coagulation of normal undiluted plasma in 
eleven to twelve seconds. A clotting time of twelve 
to fourteen seconds was obtained instead. However, 
when the reagent was properly prepared, Quick’s values 
were consistently obtained during this investigation, 
namely, eleven to twelve seconds for normal undiluted 
plasma and thirty-four to thirty-six seconds for normal 
12.5 per cent plasma (table 1). 

( b ) Recommended Thromboplastic Reagent (arbitra- 
rily designated B. F.) : A portion of the coarsely granular, 
acetone-dehydrated rabbit brain was placed in a mortar 
and ground dry with a pestle into a fine powder. Two 
hundred and fifty* milligrams of this powder was sus- 
pended in 5 cc. of 0.85 per cent saline solution con- 
taining 0.1 cc. of tenth-molar solution of sodium 
oxalate. The tube was shaken to insure uniform dis- 
tribution of the particles and placed in a water bath 
maintained at 50 C. The suspension was thoroughly 
shaken at two minute intervals during the total incu- 
bation period of fifteen minutes. At the end of this 
time the suspension was centrifuged twenty seconds to 
remove the coarser particles. A milky, opaque super- 
natant was obtained. This emulsion brought about the 
coagulation of normal undiluted plasma in thirteen to 
fifteen seconds and of normal 12.5 per cent plasma in 
eighty-five to ninety-five seconds (table 1). No diffi- 
cult}’ was experienced in duplicating the desired clot- 
ting time for undiluted normal plasma. On some 
occasions, however, a clotting time of seventy to eighty 
seconds for 12.5 per cent plasma resulted. Such an 
emulsion can be corrected by resuspension of the residue 
by means of shaking and recentrifuging. This varia- 
bility has been observed rarely. 

2. Calcium Chloride Solution. — The concentration 
recommended by Quick in his earlier paper was 0.025 
molar. This molarity was selected and used through- 
out the present investigation in conjunction with the 
modified thromboplastic reagent (designated as B. F.) 
that was developed. 

3. Technic . — Four and one-half cubic centimeters of 
freshly drawn blood was introduced into a graduated 
centrifuge tube containing 0.5 cc. of tenth-molar solu- 
tion of sodium oxalate. The tube was inverted several 
times and centrifuged to obtain clear plasma. 

In the performance of the test. 0.1 cc. of clear plasma 
was placed in a small tube, to which 0.1 cc. of modified 
thromboplastic reagent (B. F.) was added. After thor- 
ough shaking of the contents, 0.1 cc. of 0.025 molar 
solution of calcium chloride was added to the mixture. 
A stopwatch was started and the tube placed imme- 
diately in a water bath adjusted to 37.5 C., in which 
it was tilted back and forth until the formation of a 
firm clot was observed. Normal undiluted plasma 
coagulated in thirteen to fifteen seconds. 

Five-tenths cubic centimeter of clear, oxalated plasma 
was added to 3.5 cc. of 0.S5 per cent saline solution 
to obtain a 12.5 per cent dilution. One-tenth cubic 
centimeter of this diluted plasma was pipetted into each 


of two small tubes. Thromboplastic reagent and cal- 
cium chloride solution (0.1 cc. each) were added to 
each one, and both tubes were placed in the water 
bath. They were tilted back and forth until a web 
clot appeared at the rim of the meniscus. Normal 
12.5 per cent plasma clotted in eighty-five to ninety-five 
seconds. Usually, the two tubes showed a web clot simul- 
taneously, but if small variations occurred, the two 
values were averaged. 

FACTORS INVOLVED IN QUICK’S METHOD FOR 
DETERMINING PROTHROMBIN ACTIVITY 

Two factors in Quick’s method merit careful 
consideration : (1) the preparation and the coagu- 
lation-activating characteristics of the reagent 
possessing thromboplastic properties and (2) 
the selection of an optimum calcium chloride 
concentration. A review of the evolution of 
(Quick’s procedure reveals that changes have 
been introduced since it was first described. 12 
The fact that revisions have been made suggests 
that the role of these two factors has not been 
completely explored. 

Thromboplastin Reagent. — A survey of the 
available data reveals that this reagent affects 
the coagulation reaction to a pronounced degree 
and that its properties determine the character- 
istics of the prothrombin activity curve. Chart I 
shows curves having different trends, depending 
on the method of preparation and the source. 
Thromboplastic substance is not a chemically 
defined entity but a complex mixture of variable 
composition. 13 The biologic behavior of the 
material is only partially defined. It beebmes 
necessary to rely on reproducibility of biochem- 
ical activity rather than on chemical characteriza- 
tion. The details of the method of preparation 
of this reagent are primary factors governing its 
reproducibility and applicability. 

Several biologic sources of this substance have 
been investigated and are classified as follows : 
(1) rabbit brain: (a) acetone-treated tissue ex- 
tracts, 14 ( b ) air-dried tissue extracts 13 and ( c ) 
fresh tissue extracts 10 : (2) beef and rabbit 
lung. 17 and (3) snake venom. 15 The choice of 

12. Quick. A. J. : On the Various Properties of 
Thromboplastin (Aqueous Tissue Extracts), Am. T. 
Physiol. 114:282, 1936; footnote 8. 

13. Chargafr, E. : Lipoproteins, in Advances in Pro- 
tein Chemistry I, New York. Academic Press. 1914. 

14. Bingham, Meyer and Pohle. 303 Brambel and 
Lokerri Bu'tsch and Stewart. 300 Page and Russell. 30<1 
Quick (footnotes S and 19 b'). Stats and Bu!loiva. :,t 

15. Barker. 3 ' Davidson and MacDonaId. 3,t Ma- 
gath. 301 Shapiro and others. 3031 Souter and Kark. 303 

16. Hause and Tocantins. 30 * Lucia and Aggeler. 30 ^ 
Quick. 103 Ziffrcn and others. 301 • 

17. Quick. 133 Ziffrcn and others. 301 

(Fc-circics ejr.tir.uf d or. fz?? 2*1) 
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ctive substance has, in general, been governed 
>v the minimum clotting time for undiluted 
lormal human plasma. The most widely used 
ource is rabbit brain, and the preparation of 
T reatest activity is acetone-treated rabbit brain 
issue. In this connection, special emphasis has 
been placed on thejact that clotting inhibitors 
present in brain tissue are removed by treatment 
with acetone, thereby increasing the activity of 
die thromboplastic substance. 11 

The difficulty experienced in the preparation 
of a reagent from acetone-treated rabbit brain 
to yield a clotting interval of eleven to twelve 
'Ci-jnds for normal undiluted plasma has been 
nentioned in the section on “Material and 



Chart 1. — Comparison of eight prothrombin activity 
curves of normal human plasma for several types of 
thromboplastic substance: acetone-treated rabbit brain 
(Quick, s Pohle and Stewart 19 and B. F. [thrombo- 
plastic reagent developed during the course of this 
investigation]); air-dried rabbit brain (Barker, 2rb Link 
and associates 21 and Souter and Kark 20n ) ; fresh rabbit 
brain (Hause and Tocantins and snake venom (Page 
and others isb ). 

Methods.’’ The observed decrease in activity 
was found to be directly associated with the 
amount of shaking during the incubation period. 
The factors involved may be resolved into the 
following possibilities: (1) a denaturing process 

18. (a) Fullerton. 20 !’ (b) Page, R. C. : deBeer. E. J., 
and Orr, M. L. : Prothrombin Studies Using Russell 
Viper Venom: III. Effect of Lccithinized Venom on 
Prothrombin Clotting Time, J. Lab. & Clin. Med. 27: 
830, 1942. (c) Page and Russell.- -0 ' 1 (d) Shapiro and 
others. 20 ™ (c) Wright and Prnndoni. 200 
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of the thromboplastic substance, resulting in de- 
creased activity; (2) a more concentrated emul- 
sion, obtained as the consequence of agitation, 
leading to inhibition of the coagulation reaction. 21 
or (3) the liberation of more clotting inhibitors 
during such treatment. Apparently, little atten- 
tion has been paid to small variations in clotting 
time, amounting to two or three seconds. The 
differences may have been due to technical 
errors, such as reading of the stopwatch, varia- 
tions in the thromboplastic content of rabbit 
brain or variations in prothrombin activity of 
plasma from normal persons. 

Particles of various sizes were observed in 
the incubated suspension obtained from acetone- 
treated rabbit brain which was prepared accord- 
ing to Quick’s procedure. In the preceding 
paragraph, the possibility of liberation of clotting 
inhibitors as the result of agitation suggested 
that greater uniformity in activity might be 
attained if the material was ground dry to a 
fine powder. A saline suspension of the finely 
divided thromboplastic substance (prepared as 
described in the section on “Material and 
Methods”) yielded a milky, opaque suspension, 
in contrast to the translucent supernatant ob- 
tained from the unground, desiccated tissue. 
This preparation contained finely dispersed par- 
ticles in suspension, which did not readily settle 
out on standing. The presence of these particles, 
however, probably does not affect the properties 
of the reagent. 11 Analysis showed that this 
emulsion contained one and a half times as much 
suspended matter as the emulsion prepared by 
Quick’s method. Also, its biologic activity was 
readily reproduced, as was evidenced by the fact 
that several hundred preparations from different 
lots of rabbit brain consistently gave a clotting 
interval of thirteen to fifteen seconds for undiluted 
normal plasma and eighty-five to ninety-five 
seconds for a 12.5 per cent dilution. For these 
studies, therefore, Quick’s thromboplastic re- 
agent has been modified by grinding dry and 
thorough shaking during the incubation period. 

Calcium Chloride Reagent . — Optimum calcium 
ion concentration is an important factor in the 
coagulation of decalcified plasma. 10 There is no' 
unanimous agreement with regard to the choice 
of molarity of the solution of calcium chloride 
used in the routine determinations of prothrom- 

19. (a) Quick, A. J. : The Thromboplastin Reagent 
for the Determination of Prothrombin, Science 92:113, 
1940; ( b ) Calcium Factor in Quantitative Determina- 
tion of Prothrombin. Proc. Soc. Exper. Biol, & Med. 
40:206, 1939. (c) Pohle. F. J., and Stewart. J. K.: 

A Study of the Quick Method for the Quantitative 
Determination of Prothrombin with Suggested Modifi- 
cations, Am. J. M. Sc. 198:622, 1939. 
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ffect of varying calcium ion concentrations on 
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Pnh 1 ?cT k) ,? d n ° rmaI human plasma. 
Pohle and Stewart*- selected a calcium ion com 

centration which yielded a minimum clotting 
time and they obtained a curve manifesting 
slightly greater activity than Quick’s original 
curve (chart 1). During the course of the 
present investigation, 0.025 molar solution of 
calcium chloride was found to be most satis- 
factory. 


Merer ’ °- °- Pohle, 
'Ml ° n thC H ^ m 1 0rrhag!c Agent 3,3’-Methvl- 

hS 4 ' Hy f^ CO r? nn): L Its Effect on the Pro- 
thrombin and Coagulation Time of the Blood of Dogs 

and Humans, Am. J. M. Sc. 202:S63, 1941. (b) Bram- 
bel and Loker.< (c) Butsch, W. F„ and Stewart, J. D.: 
Administration of Dicoumann Compound for Prophv- 
Uxis and Postoperative Thrombosis and Embolism: A 
Preliminary Report, Arch. Surg. 45:551 (Oct) 194 ’ 
(<0 Page, R. c, and Russell, H. K.: Prothrombin 
Estimation Using Russell Viper Venom : I. Simple 
Modification of Quick’s Method, J. Lab. & Clin. Med. 
26:1 366, 1941. (r) Quick (footnotes Sand 19 5). (/) 
Stats, D., and Bulloiva, J. G. M. : Effect of a Single 
ose of 3,3 -Methylenebis (4-Hydroxycoumarin) upon 
Blood Coagulation in Humans, Proc. Soc. Exper. Biol. 

& I'fcd. 50:66, 1942. (</) Hause, \V. A., and Tocan- 
tins, L. M. : Determinations of Plasma Prothrombin 
Variations in Normal Men and Women, Am. J. Clin. 
Path. 11:54, 1941. (h) Lucia, S. P-, and Aggeler, 

P. M. : The Influence of Liver Damage on the Plasma 
T, rothrombin Concentration and the Response to Vita- 
K. Am. J. M. Sc. 201:326, 1941. (f) Ziffren, 

S, E. ; Owen, C. A. ; Hoffman, G. R., and Smith, H. P. : 
Control of Vitamin K Therapy: Compensatory Mecha- 
nisms of Low Prothrombin Levels, Proc. Soc. Exper. 
Biol. & Med. 40:595, 1939. (/) Barker.^ ( k ) David- 
son, C. S., and MacDonald, H. : A Critical Study of 
the Action of 3.3'-MethvIenebis (4-Hydroxycoumarin) 
(Dicoumarin), Am. J. M. Sc. 205:24, 1943. (0 Ma- 
gath, T. B. : Technic of Prothrombin Time Determi- 
nation, Am. J. Clin. Path. (Tech. Supp.) 3:187, 1939. 

(m) Shapiro, S.; Shenvin, B. ; Redish, M., and Camp- 
bell. H. A.: Prothrombin Estimation: A Procedure 
and Clinical Interpretations, Proc. Soc. Exper. Biol. 

& Med. 50:83, 1942. (it) Souter, A. W, and Kark. 

R.: Quick’s Prothrombin Test Simplified by the Use 
of a Stable Thromboplastin, Am. T. if. Sc. 200:60 j. 

1940. (o) Wright, I. S., and Prandoni. A.: The Di- 

coumarin 3,3'-Methylene biV (4-Hydroxycoumarin) : Its 
Pharmacologic and Therapeutic Action in Man, J. - • 

M. A. 120:1015 (Nov. 28) 1942. (/>) Fullerton, H. W: 
Estimation of Prothrombin : A Simplified Method, Lan- 
cet 2:195, 1940. 


compared with those of the reagent prepared and 
described by Quick. 11 Prothrombin activity 
curves were constructed, serial dilutions of nor- 
mal plasma being used. The diluent employed 
was °.& per cent saline solution. Examination 
of chart 2 shows that different slopes were ob- 
tained for the two preparations. A difference 
ot two or three seconds in the dotting interval 
was encountered for undiluted plasma, but the 
deviation became progressively greater on dilu- 
tion. With 12.5 per cent plasma the difference 
in the clotting interval for the two preparations 
was fifty-five seconds. Similar observations 
were reported in an earlier paper, 4 but the factors 
involved in the discrepancy encountered were 
not understood until the present detailed study 
was undertaken. 


From the data presented, it becomes apparent 
that preparations of acetone-treated rabbit brain 
yielding a dotting interval of eleven to fifteen 
seconds for undiluted plasma do not give any 
information concerning the characteristics of the 
prothrombin activity curve unless other points 
on the curve are experimentally ascertained. 
Inspection of the two curves (chart 2) further 
reveals that the slope of the curve obtained with 
modified throniboplastic reagent is such that 
small changes in the relative concentration of 
prothrombin, that is. the variations obtained by- 
dilution of plasma, correspond to appreciable 
changes in the clotting interval. On the con- 
trary in Quick's curve large changes in concen- 
tration of prothrombin correspond to relatively 
small changes in the clotting time until after a 
critical point 5 (hemorrhage level. 20 per cent 
prothrombin) is attained, when a decided in- 
crease in the slope occurs. From this analysis, 
it is obvious that the modified thrornlxjplastic 
reagent is more sensitive for detecting variations 
in prothrombin activity. 

The factors responsible for the difference in 
the characteristics of the slopes of the two pro- 
thrombin activity curves (chart 2) may be de- 
fined as follows: Dry grinding of the acetone- 

treated rabbit brain and shaking during the 
incubation period probably favor the release r. ] 
dotting inhibitors. Inhibitor substances prese:.: 
in the thromboplastfc reagent are o: as! in 
coagulation studies and are not to he con-vkrc: 
as undesirable impurities. It seam likely 
a satisfactory thromboplastic reagent is one tiW 
contains an appropriate balance o. p.o.t,.' 
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ictivators and inhibitors. By varying the irtliib- 
tor content, it is possible to alter Quick's pro- 
hrombin activity curve to such an extent that a 
ogarithmic plotting yields a straight line, in 
vhich the clotting time is closely proportional 
o the relative concentration of prothrombin. 

The effect of clotting inhibitors on the slope 
if the prothrombin activity curve was tested in 
■ I c following manner: A thromboplastic sub- 
tance containing all the inhibitors was selected, 



Chart 2. — Comparison of “safety” and “maintenance” 
zones during administration of dicoumarin for the Quick 
and the modified (B. F.) thromboplastic reagent. The 
“safety” zone (hatched area) involves a relative concen- 
tration of prothrombin of 35 to 20 per cent (critical 
hemorrhage level. Quick s ) of normal : For B. F. reagent 
the clotting range is twenty-five seconds, and for the 
Quick reagent (designated S), seven seconds. The 
“maintenance'’ zone (cross-hatched area) involves a 
relative concentration of prothrombin of 50 to 35 per 
cent of normal : For B. F. reagent the range of clot- 
ting times is ten seconds, and for the Quick reagent 
(designated M) it is three seconds. 

that is, one in which acetone was not used in 
the process of preparation. The product was 
prepared by drying it in a vacuum desiccator 
containing calcium chloride. 21 A saline suspen- 
sion of this material was prepared in the same 
manner as described before (see section ''Ma- 
terial and Methods"), and determinations of 

21. Campbell. H. A.; Smith, \Y. K. ; Roberts. \Y. L-. 
and Link, K. F. : Studies on the Hemorrhagic Sweet 
Clover Disease : II. The Bioassav of Hemorrhagic 
Concentrates bv Following the Prothrombin Level in 
the Plasma of Rabbit Blood. ,1. Biol, Chem. 13S:1, 
1941. 


prothrombin clotting time were made, using 
serial dilutions of normal human plasma. A 
sample of the vacuum-desiccated product was 
then extracted with large 'volumes of acetone 
and again tested in the same manner. The pro- 
thrombin activity curves obtained with these 
two preparations are shown in chart 3. After 
extraction with acetone a pronounced change 
in slope and a definite increase in activity were 
noted. The same chart (chart 3) also shows 
the effect of reextraction on acetone-treated rab- 
bit brain which has been ground dry, demon- 
strating a decrease in slope as well as an increase 
in activity approximating Quick’s curve. 

Three commercial brands of thromboplastic 
substance were examined in a similar manner. 
The prothrombin activity curves obtained re- 
vealed that inhibitor substances were reduced 
to a minimum in them. By virtue of this fact, 
such preparations possess optimum activity and 
good reproducibility but decreased sensitivity. 

In view of the evidence just presented, it is 
apparent that two types of thromboplastic sub- 
stance are now available for studies of the pro- 



Cbart 3. — Effect of extraction with acetone on the 
activity of thromboplastic substance. The Link and the 
modified (B. F.) preparation are compared. Link's prepa- 
ration shows the greatest increase in activity after ex- 
traction with acetone. The B. F. preparation shows 
decided increase in activity when the relative concen- 
tration of prothrombin is decreased. After extraction 
with acetone the prothrombin activity curves of the 
two preparations approach those of Quick's. Xormal 
human plasma was used to construct these curves. 
This chart shows that acetone removes inhibitor sub- 
stances from rabbit brain tissue. 
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prothrombin to be maintained during administra- 
tion of dicoumarin has yet to be generally estab- 
lished. For practical purposes, there should be 
a “maintenance zone." in which the patient could 
be kept with little difficulty, and a “safety zone.” 
to take care of unusual responses without the 
possibility of hemorrhagic complications. 

The characteristics of two types of thrombo- 
plastic preparation (Quick’s and the B. F. re- 
agent) were compared in an effort to ascertain 
which was more suitable for use after administra- 
tion of dicoumarin. Fifteen patients who had 
been treated with varying doses of dicoumarin 
were selected at random and were studied during 
five successive testing periods, using both prepa- 
rations. Forty-eight hours elapsed between each 
two test periods. The data so obtained are assem- 
bled in table 2. Two types of computation of the 
percentage of prothrombin are also included : 
namely, an index (ratio of the clotting interval 
of normal plasma to the clotting interval of plasma 
treated with dicoumarin) and percentage of pro- 
thrombin (the value read from the correspond- 
ing activity curve, given the clotting interval). 

Inspection of the data presented in table 2 
reveals that the values for activity curves for 
the two thromboplastic preparations studied 
(chart 2) can be interpolated. If the clotting 
interval is determined for the modified reagent, 
the corresponding time can be predicted for 
Quick’s reagent, and vice versa, through a wide 
range of values. The tabulated figures in some’ 
instances deviate slightly from the graphic esti- 
mations. The relative percentage of prothrombin 
obtained as the index is within S per cent of the 
concentration read from the prothrombin activity- 
curve obtained with the modified reagent. How- 
ever, when the curve obtained with Quick’s re- 
agent is used, the percentage difference is 
greatly increased, demonstrating the unrelia- 
bility of the index, to be explained later. 

Throughout the entire course of clinical inves- 
tigation of dicoumarin at Mercy Hospital, the 
choice of a maintenance prothrombin activity- 
level was twenty-five to thirty-five seconds (rela- 
tive concentration of prothrombin of 35 to 50 
per cent) for undiluted plasma. The vast 
majority (96 per cent) of patients treated 
showed no signs of hemorrhagic mani- 
festations or thrombotic complications. It was 
felt that the danger of untoward reactions would 
be minimized, in view of the degree of sensitivity 
of the prothrombin activity curve (B. F.). A 
margin of an additional twenty-five seconds was 
allowed before the critical level was attained. 
In chart 2 the activity curves are compared with 
respect to the choice of a “maintenance zone" 


and a “safety zone” for patients treated with 
dicoumarin. For the same degree of decrease in 
prothrombin activity the modified preparation 
gives greater sensitivity than does Quick’s prepa- 
ration. It should be mentioned'at this point that 
some workers treat patients with dicoumarin when 
the prothrombin concentration is at or near the 
critical level, i. e., 10 to 30 per cent prothrombin, 
with satisfactory clinical results, but bleeding in 
a greater percentage of patients 30 (about S 
per cent). 

An unpredictable increase in response during 
the course of administration of dicoumarin is 
sometimes encountered after the patient has 
apparently been maintained on an established 
prothrombin activity level. Such instances, for- 
tunately. have been rare. Some of the factors 
responsible for the unpredictable response are: 
increased atmospheric temperature. 24 elevation 
in the patient’s temperature and sudden change 
in the patient’s condition. Such circumstances 
indicate the importance of allowing a wide mar- 
gin of safety in the selection of a maintenance 
level of prothrombin activity and of being able 
to detect sudden changes before the onset of 
serious consequences. 

methods of kecokdixg laboratory 

FIXDIXGS 

The interpretation and correlation of the evi- • 
dence in the current literature on administration 
of dicoumarin is a difficult task at present be- 
cause of the lack of uniformity for reporting 
laboratory findings. Three methods of recording 
results are in use : ( 1 ) prothrombin clotting time 
of plasma, expressed in seconds 25 : (2) percen- 
tage of prothrombin obtained from the ratio of 
the clotting time of normal plasma to that of 
plasma treated with dicoumarin, 33 and (3) per- 
centage of prothrombin obtained from normal 
plasma dilution curves. 37 A comparison has 
been made of two thromboplastic preparations 
(Quick’s and the B. F. reagent) and the data 
are assembled in table 2. It is my purpose to 
discuss briefly the relative merits of each one. 

24. Richards, R. K. : Influence of Fever upon tire 
Action of 3,3’-Methylene-Bis-(4-Hydroxycoumarin) (Di- 
coumarol). Science 97:313, 1943. 

23. Quick. s Brambel and Loker. Ca Page and others 
(footnotes 20 d and IS b). Pohle and Stewart. Bar- 
ker. =c Souter and Kark. :on Hause and Tocantins.-- 
NY right and PrandoniA 00 Magath.- 01 Ziftren and 
others. 101 Allen, E. Y. ; Barker, X. \\\. and Waugh, 

J. M. : A Preparation from Spoiled Sweet Clover [3.3‘- 
Methylene-Bis-(Hydroxycoumarin)] Which Prolongs 
Coagulation and Prothrombin Time of the Blood : A 
Clinical Study. J. A. M. A. 120:1009 (Xov. 2S1 l°>-2. 

fFe.-.-n.’.’.-j mtinetd c-. 
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1- Prothrombin dotting Time of Plasma Ex- 
pressed in Seconds. - z — This form of expression 
is most generally used. It has the advantage of 
presenting primary data as obtained in the labo- 
ratory without mathematical embellishments. 
However, difterent values for normal undiluted 
plasma have been reported from various institu- 
tions, depending on the type of thromboplastie 
preparation used in the test. The curves pre- 
sented in chart *1 demonstrate the difficulties 
encountered. But in the preceding sections the 
necessity for ascertaining the clotting interval of 
various dilutions of normal plasma has been 
stressed as a means of standardization of the 
thromboplastie reagent. In this manner, undue 
variations in the values for plasma which has 


OF SURGERY 

During the course of the present investigation, 
two thromboplastie preparations were studied in 
parallel, with the result that from available pro- 
thrombin activity curves and the clotting interval 
for one preparation, the clotting interval for the 
other preparation could be obtained graphicnllv 
(table 2; chart 2). In the same manner, the 
values for all other types of thromboplastie sub- 
stances could be interpolated, although such 
parallel data are not available at present. 

2. Percentage of Prothrombin Obtained from 
Ratio of the Clotting Time of Normal Plasma to 
the Clotting Time of Plasma Treated m'f/t Dicou- 
marin. 2e ■ — Such an expression is only an index of 
the clotting time and bears a relationship to pro- 
thrombin activity only if the plasma dilution 


Table 2. — Sensitivity of the Quick and the Modified TltrontboflaJli: Reagent 
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een treated with dicoumarin for any given pro- 
cedure would be minimized. Thus, a therapeutic 
range in the clotting interval could be estab- 
lished for each modification, e. g., twenty-five to 
thirty-five seconds, as used at Mercy Hospital 
(chart 2) or twenty-seven to sixty seconds, as 
used at the Mayo Clinic. The interpretation of 
such differences in the range of coagulation time 
used in dicoumarin therapy becomes perplexing. 


% "Evans J A..: Problems of Postoperative Throm- 
bophlebitis and Pulmonary Embolism, Connecticut U 
T 8*71 1944* Wasscrman, L. R** ana Stats, D. • 
Clinical ’observations on f «> “ 

(4-Hydrox^oumann), - m. Exper ; ences with 

Caban- a Zurter, tv ^ m;217 (Jan . 22) 1944. 
Dicoumar 1, J- A- j Thera py in Thrombot.c 

r LdesSe" England J. Med. 230:131, 1944. 
E Tt7SJL and Mac Donald.-* <» Barber, 
Personal communication to the audio.. 
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for plasma which has been treated with dicou- 
niarin can be ascertained with a reasonable 
degree of accuracy. Standardization and dupli- 
cation of the clotting interval for dilutions of 
plasma ranging from 50 per cent downward are 
essential, because the coagulation rate during 
treatment with dicoumarin falls in this zone. 
Inspection of the data in table 2 shows that close 
agreement of the percentage of prothrombin can. 
be obtained with two thromboplastic prepara- 
tions if the value is graphically read from the 
corresponding curve. This evidence indicates 
that determination of the relative percentage of 
prothrombin is possible within reasonable limits 
of experimental error, regardless of the charac- 
teristics of the prothrombin activity curves, and 


tolerance technic. 32 This thromboplastic reagent 
is easily prepared and reproduced. 

The present investigation shows that the 
presence of inhibitors in the thromboplastic re- 
agent results in an increased sensitivity of the 
prothrombin activity curve. For use after the 
administration of dicoumarin, a desirable activity 
curve is one in which the slope is such that small 
changes in prothrombin activity can be detected. 
For detection of such changes Quick's thrombo- 
plastic emulsion is not entirely satisfactory. A 
curve is obtained in which large changes in pro- 
thrombin activity correspond to small variations 
in the clotting interval until a critical level is 
reached. This point corresponds to prothrombin 
activity of 15 to 20 per cent. The modified 
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that therefore it is the method of choice for 
reporting laboratory findings in the literature. 

SUMMARY 

With a modification of the thromboplastic 
reagent used in Quick’s one stage procedure for 
determining prothrombin clotting time, coagula- 
tion rates deviating from normal can be detected 
with 12.5 per cent plasma. Undiluted plasma 
is not satisfactory for this purpose because of 
the shortness of the clotting interval. Increased 
.- • -'yting rates have been demonstrated by this 
tod for the following clinical conditions : 
mbophlebitis. coronary thrombosis, post- 
. operative trauma and gangrene (frostbite and 
\ arteriosclerosis). The results so obtained corre- 
spond to the findings with de Takats' heparin 


thromboplastic reagent developed during the 
course of this study possesses the desired prop- 
erties ; that is, for small changes in prothrombin 
activity a pronounced change in the clotting inter- 
val is obtained. The use of such a preparation 
should greatly minimize the hazards encountered 
during this type of anticoagulant therapy. 

The determination of the percentage of pro- 
thrombin from prothrombin activity curves ob- 
tained by serial dilution of normal human plasma 
is recommended. In this manner, uniformity 
in recording laboratory findings, as well as the 
definition of a therapeutic prothrombin activity 
level to be maintained during the course of ad- 
ministration of dicoumarin. could be achieved, 
which would not be affected by modifications in 
the procedure. 

Calvert and Saratoga Streets. 


TRANSPLANTATION 


OF epiphysial cartilage 

H. LESLIE WENGER, M.D. 


XEW YORK 


Many experiments concerned with the trans- 
plantation of epiphysial cartilage have been per- 
formed in the past, with varying amounts of suc- 
cess. HelfericiV Rehn and Wakabayashi,- von 
Tappeiner, 5 Obata 4 and Heller 1 alt reported 
some degree of subsequent longitudinal growth 
of bone. Heller, especially, had remarkably good 
results in 120 experiments and concluded that 
autoplastic reimplantation of the epiphysial plate 
was successful and that the procedure offered a 
promise of favorable application in man. Fohi, 6 


m 


cartilage plate loses its power of causing growth 
of bone after transplantation and that one is not 
warranted in attempting such a transplantation ii. 
a patient with the expectation of obtaining longi- 
tudinal growth of bone. Bisgard 8 similarly de- 
cried clinical application of this surgical pro- 
cedure, because of the “magnitude of the oper- 
ation and the uncertainty of the results.'' 

The only successful transplantation performed 
on a hum an being was (hat reported by Straub. 9 
In 1912 he transplanted a piece of diapiivsis with 


working with an epiphysial cartilage plate and a the epiphysial line and a part of the epiphysis 

nf of 111., 1 . . i . .. . ‘ ' " 


piece of attached diaphysis, likewise expressed 
the belief that the results justified practical clini- 
cal application. 

Haas, 7 on the other hand, has been antagonistic 
to the procedure on the ground that the epiphysial 


Visiting surgeon. New York Post-Graduate Hospital, 
and instructor in orthopedics, Columbia University 
College of Physicians and Surgeons. 

1. Helferich: Versucbe iiber die Transplantation 
des Intermediarknorpels wachsender Rohrenknochen, 

, Deutsche Ztschr. f. Chir. 51:564, 1899. 

% 

2. Rehn, E„ and Wakabayashi : Die homoplastische 
ransplantation des Intermediarknorpels ini Tier- 
vperiment, Arch. f. klin. Chir. 97:1, 1912. 

3. von Tappeiner, F.: Studien zur Frage der Trans- 
dantationsfahigheit des Epiphysenknorpcis und des 

-ikknorpels, Ztschr. f. d. ges. exper. Med. 1:491, 
3. 

■ ’ 4. Obata, K. : Ueber Transplantation von Gelenken 

bei jungen Tieren niit besonderer Beriicksichtigung des 
Verhaltens des Intermediarknorpels, Beitr. z. path. 
Anat, u. z. allg. Path. 49:1, 1914. 

5. Heller, E.: Experimentelle Untersuchungcn 
fiber die Transplantation des Intermediarknorpels in 
Form der halbseitigen Gelenktransplantation. Arch. f. 
klin. Chir. 104:843, 1914; Versucbe iiber die Trans- 
plantation der Kndrpelfugen. ibid. 109:1, 1917-1918. 

6. Fohl, T.: Versucbe iiber die Transplantation der 
Knor peliuge, Arch, f, klin. Chir. 155:2o2, 1929. 

7. Haas, S. L.: The Experimental Transplantation 
of the Epiphvsis with Observations on the Longitudinal 
Growth of Bone. J. A. 11. A. 65:1965 fDec. 4) 1915: 


in 

a child 6yi years of age. A follow-ig) record 
made seventeen years later (1929) showed that 
the epiphysis had survived, grown and continued 
to function physiologically. Haas challenged this 
statement and claimed that no longitudinal 
growth of bone' had taken place. 

However, the encouraging reports of the earlier 
workers, the theoretic soundness of the procedure 
and the tremendous benefits to lie derived from a 
successful operation make even an attempt at 
transplantation justifiable. Accordingly, in 1941 
I transplanted in a child of 7 years the epiphysis 
of the fibula and part of the attached diaphysis to 
this first metatarsal bone, which had been almost 
completely destroyed. 

This paper is a report of this unusual operation 
and the satisfactory results obtained to date. The 
patient has been observed postoperative!}- for 
only four years, and, since he is still growing, the 
eventual fate of the transplant is. of course, not 
known. However, the gratifying improvement 
up to the time of writing and the relative ea-e »i 
operative technic fit should be within the scope 
of anv well trained orthopedic specialist! have 
convince/} me that it is a valuable procedure and 
should be attempted on young children wlttn 
epiphysial centers have been destroy?'! and 
«rowth of bone is desired. 


Bisgard, /. I). : Transplanted Epiphytal 1 


Transplantation of the Articular End oi Bone Including . - j 39:1025 tDcc.i IW9 

fc a-*-*-** 


•vi-'iOl 1916: Further Observations on the Transplan 
1941. 


Gfov.th 


Phv’sModcai Function of an Ep;pbj'«>I Itor.r Tmm- 
plant. Surg.. Gin ec. & ODt. 48:68/. 1929 
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REPORT OF A CASE 

D. R., an 11 year old white boy, was injured in 1937 
(at the age of 3 years), when some one stepped on his 
eft foot with a hard, sharp high heel. Two days after 
:his accident cellulitis of the foot developed. The con- 
dition grew progressively worse, and an operation was 
performed, which revealed osteomyelitis of the first 
metatarsal bone. In spite of the use of wet dressings and 
the usual postoperative treatment, the patient did badly, 
and because of his desperate condition amputation of the 
foot was contemplated. It was at this time (1937) that 
the child came under my care. Physical examination 
showed that the boy was acutely ill u ith a temperature 
of 103 F. Significant findings were limited to the left 
toot, which was swollen and edematous, with the swell- 
ing involving half of the left leg above tfie ankle. There 



I’ig. 1. — Roentgenogram taken shortly after the patient 
(aged 3 years), was injured, when some one stepped on 
hfs left foot, reveals total destruction and dissolution of 
the -first metatarsal bone of the left foot, due to osteo- 
myelitis. 

was a draining sinus in the region of the first metatarsal 
bone. 

A roentgenogram (fig. 1), taken on March 23. 1937, 
showed complete destruction and dissolution of the first 
metatarsal bone. 

The Orr treatment for pyogenic osteomyelitis was 
immediately instituted, and the patient rallied slowly. 
The local soft tissue completely healed, and there was 
some attempt at regeneration of bone. This, however, 
was incomplete, and the result was extreme shortening 
of the large toe, with considerable pronation of the foot. 
Metal arch supports were made to keep the foot in the 
proper position, but the deformity became worse and 
operation was indicated. Therefore, on Jan. 2S, 1941, 


approximately four years after the injury, transplanta- 
tion of the epiphysis of the opposite fibular head was 
performed, with the following technic. 

A 6 inch (15 cm.) incision was made over the lateral 
aspect of the right knee, and the peroneal nerve was 
isolated. Adhesive tape was placed around the nerve, 
and the nerve was followed until all of its terminal 
branches were found. The head of the fibula and a 
portion of the shaft, the total section measuring about 
2 inches (5 cm.), were resected with an osteotome and a 
chisel. The wound was then closed, no. 1 plain surgical 
gut being used for the fascia and muscle and black silk- 
tor the skin. 



Fig. 2. — A, roentgenogram of the left foot taken be- 
fore operation shows appreciable regeneration of the 
first metatarsal bone (fig. 1) but considerable shortening 
of the shaft and fragmentation of the proximal portion. 
B, imprint of both feet, made before operation. The 
toes of the right foot are in normal position. In contrast, 
the large toe of the left foot is much smaller, and the 
normal relationship is lost. 

A 4 inch (10 cm.) incision was then made on the 
dorsum of the left foot over the first metatarsal bone, 
exposing the bone. The shaft of the metatarsal bone was 
greatly shortened, and the proximal portion was frag- 
mented. This fragmented bone was removed, a small 
distal section of the healthy bone being left. Forward 
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traction was then exerted on the great toe, and the 
epiphysial transplant, including- a section of diapbysis 
from the fibula (which had been trimmed down to 7/8 
inch [2 cm.]), was wedged into the space between the 
distal portion of the metatarsal bone, on one end, and 
the cuneiform bone, on the other. Throughout the 
manipulation the bone transplant from the upper end of 
the fibula was kept scrupulously intact, as far as the 
epiphysial junction with the metaphysis was concerned. 
When traction on the great toe was released, the trans- 
plant was under sufficient tension to maintain an adequate 
position, and the toe was appreciably lengthened. The 
fascia was closed with no. 1 plain surgical gut, and the 
skin was approximated with silk. A circular plaster cast 
was applied from the toes to. a point above the knee and 
was feft in place for about four weeks. 

Recovery was uneventful. When all tenderness of the 
foot had disappeared, after removal of the cast, the 



and he participated in all activities, with no complaii 
There was moderate pronation of the foot, which r 
corrected by an ordinary Whitman arch. 

The child recently moved to the Midwest and has lx 
observed by Dr. Frederick C. Kidner, of Detroit, i 
the past year. A recent roentgenogram (taken on Sc 
2, 1944 and obtained from Dr. Kidner) revealed 
increase in length as well as width of the metatar; 
bone. The length of this bone is exactly the same 
that of the metatarsal in the normal foot. Mcasttr 
ments made shortly after the operation and approx 
matelv four years later are given in the tabic. 



Fig. 3 . — Roentgenogram taken approximately two 
weeks after operation shows that the previously frag- 
mented proximal portion of the first metatarsal bone o? 
the left foot has been removed and that the epiphysial 
transplant from the opposite fibula, with a small segment 
of attached diaphysis, is now in situ. The transplant 
has restored the length of the metatarsal bone, which 
is now of the same size as that in the normal foot (figs. 

1 and 2 A and table). 


id was permitted to walk with the aid of an orthopedic 
e and a Whitman metal plate. A roentgenogram 
ken Feb. 14, 1941) showed the transplant m situ, 
is film further showed that the first metatarsal bone 
;he foot which had been operated on was of the same 
rffi as the corresponding bone in the opposi e 
• combined length of the metatarsal 
,e was ^ inch (0.3 cm.) shorter on the side 

ration. , 

rhe child 

tally in excellent condition. His gait wa 
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Fig 4 —A, roentgenogram oi the feet taken two year- 
after operation reveals that the first metatarsal 
have grown and are of exactly the same sne , 

<*raph of both feet taken at the same time as the 
genogram in A shows a practically norma -ai-;«. ... 
farce toe on the left foot, which is slight!)- s.u.tet Min 
corresponding member on the right Mot. 


cost if ENT 

e time of writing the proximal portion m 
ibvris had lost its anatomic ,h:twtn- - 
xxi red to be feed with the ettn-tjorm 
forever, the size of the rr.'-tata'toi 
ad been operated on had kept pt'-r ■■■■■ 
esponding memter on the opj-o-im -• 
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om this it must he concluded that up to the 
-cut the osteogenic properties of the trans- 
mit have not been impaired. This is to he 
vpected, since longitudinal growth of bone takes 
"CC at the distal end of the epiphysis, at the 
liphvsial plate and at the proximal end of the 
iaphvsis; fusion of the proximal part of the 
piphysis with the cuneiform bone should, there- 
3re, not interfere with growth of the hone. 

Why arthrodesis took place in spite of cartilag- 
"•jus tissue on the epiphysis an<i the cuneiform 
ione and a fibrous capsule is interesting, as well 



Fig- 5. — A roentgenogram taken about four jears 
after operation reveals definite evidence of growth ot 
the first metatarsal bone of the left foot as a result of 
‘he transplanted epiphysial cartilage. The measure- 
™ en ts of the metatarsal bones in the two feet are 
’tfentical (table). The proximal portion of the trans- 
it appears to have fused with the cuneiform bone, but 
*°ngitudinal growth of the metatarsal bone is relatively 

unimpaired to date. 

as important. Generally fusion is dependent on 
the presence of raw bone -surfaces. A tenable 
explanation may lie in the degree of tension exist- 
ing between the two bones, the cuneiform and the 
transplant, after traction on the toe was released. 
If the entire transplant becomes solidly fused aud 
'ongitudinal growth of bone is arrested, tension 


may then be a factor, but it does not appear to be 
\ ital at the moment. 


Measurements of the First Metatarsal and the 
Cuneiform Bones 


Left Foot Eight Foot Comments 
lute. Feb. 11, 1011 (approximately two weeks after operation) 


Graft 

Metatarsal bone 

Ts inch 
(o cm.) 

1 «/i« 

1 !=/«« 

Right and left first 


inches 

inches 

metatarsal bones of 


(4.C cm.) 

(4.G cm.) 

exactly the same size 

Metatarsal bone 

2U 

25s 

Normal cuneiform and 

plus cuneiform 

inches 

inches 

first metatarsal bones 

bone 

(0 cm.) 

(G.7 cm.) 

of right foot y 3 inch 

Date: September 

Graft 

3944 

1~$ inches 


(0.3 cm.) longer than 
corresponding bones 
on opposite side 

Graft has grown 

Metatarsal bone 

(o.o cm.) 

a?i 


inch (1.2 cm.) since 

Feb. 14, 1041 

First metatarsal bones 


inches 

inches 

exactly the same size 


(G cm.) 

(Gem.) 

In the two feet 

Metatarsal bone 

o s /ic 

3 ”/ic 

Cuneiform and first 

plus cuneiform 

inches 

inches 

metatarsal bones of 

bone 

(5.1 cm.) 

(S.7 cm.) 

right foot y inch 


(0.C4 cm.) longer than 
corresponding bones 
on opposite side 


SUMMARY AXD CONCLUSION 

Epiphysial cartilage from a fibula, containing 
a portion of diaphysis, was successfully trans- 
planted to the first metatarsal bone. 

The toe, which was greatly shortened prior to 
operation, was immediately corrected by the 
transplant. 

Observations made over approximately three 
vears show that the transplant has “taken’' and 
is functioning physiologically. 

The metatarsal bone in the foot which was 
operated on is of exactly the same size as the bone 
in the opposite foot. 

The proximal portion of the epiphysis appears 
to have fused with the cuneiform bone without 
impairing the growth of hone, which takes place 
more distally. 

The eventual fate of the transplant cannot be 
prophesied at this time, hut the extremely 
gratifying results obtained to date give assur- 
ance that this procedure is valuable. 

44 Gramercy Park North. 
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of the topographic relation? of the middle sym- 
pathetic cervical and the stellate ganglion to 
the skeleton, the transverse process of the sixth 
cervical vertebra was taken as the deep point 
of osseous reference. 

Furthermore, study of the morphology and 
of the normal and pathologic physiology of the 
cervical and the thoracic portion of the sympa- 
thetic trunk convinced me that in order to obtain 
the most intense vasomotor effect in the upper 
extremity and in the thorax, it' is not enough to 
anesthetize the stellate ganglion only. It is 
necessarv to anesthetize also the intermediate 
ganglion, which is located above the stellate gang- 
lion and near the vertebral artery, and the 



Fig. 1.— The three cervical sympathetic ganglions 
(middle cervical, intermediate and stellate), from which 
arise the communicating branches for the brachial plexus, 
the branches for the vertebral nerve and the two car- 
diac nerves (middle and inferior). S.C.G. indicate? 
superior cervical ganglion : M.C.G., middle cervical 
ganglion; I.G., intermediate ganglion; S.G., stellate 
ganglion; S.C.. superior cervical cardiac nerve: -'/X.. 
middle cervical cardiac nerve; I.C.. inferior cervical 
cardiac nerve ; C.B., sympathetic cardiac branches. 

middle cervical sympathetic ganglion, which is 
normally located at the level of the sixth cervical 
vertebra. 

The middle cervical, intermediate and stellate 
. ganglions constitute an anatomic and physio- 
logic group (fig. 1). which has under its con- 
trol the vasomotor innervation and the serisort 
sympathetic pathways o t the upper extremity 
, and of the heart, as well as certain portions 


of the distribution to - the organs of the neck, 
face and cranium. The communicating branches 
to the fifth and sixth trunks of the brachial 
plexus arise from the middle cervical ganglion 
{ Gray 7 : Cunningham 5 ), and those to the seventh 
and eighth cervical trunks, from the intermediate 
and stellate ganglions ( Huber 0 : Morris 30 ) . The 
heart receives, besides the inferior cardiac nerve, 
which arises from the stellate ganglion, a middle 
cardiac nerve, originating from the middle cer- 
vical ganglion, the largest of the three cardiac 
nerves (Gray 7 ), and a superior cardiac nerve. 11 
arising from the superior cervical ganglion 
I Hovelacque ’-). The plexus of the vertebral 
artery is formed principally from branches arising 
from the intermediate and the stellate ganglion. 

The importance of the middle cervical gang- 
lion in the sympathetic innervation of the upper 
extremity has already been pointed out by Foer- 
ster. 13 He suggested that the middle cervical 
ganglion may be a source of postganglionic 
neurons to the upper extremity and that such 
fibers would remain intact after stellectomv. 

For these reasons, blocking of the anatomic 
and physiologic group consisting of the middle 
cervical, the intermediate and the stellate gang- 
lions is essential if one is to obtain a maximum 
and complete interruption of the vasomotor path- 
ways and the afferent pathways which arise from 
or cross these ganglions and are distributed in 
the fields over which the operation is to be done. 

Study of the problem of stellate ganglion block 
resulted in my putting into practice a technical 
method of blocking the middle cervical and 
stellate ganglions by an anterior approach. . This 
method has the following advantages: 1. It is 
devoid of the risk of vascular and pleuropul- 
monarv accidents. 2. It has a deep point of 
osseous reference, easy to identify by palpation 
of the transverse process of the sixth cervical 

7. Gray. H.: Anatomy of the Human Body, edited 
bv W. H. Lewis, ed. 23, Philadelphia. Lea & Kebigcr, 
1936. 

8. Cunningham. D. J.: Textbook or Anatomy, 
edited by J. C. Brash and E. B. Jamieson, ed. 7, Xew 
York, Oxford University Press. 1937. 

9. Huber, G. C. : Piersols" Human Anatomy, ed. 9. 
Philadelphia, J. B. Lippincott Company, 1930. 

10. Morris, H. : Morris’ Human Anatomy, edited 
by J. P. Schaeffer, ed. 10. Philadelphia. The Blakiston 
Company, 1942. 

11. Hanson, S. W. : The Anatomy of the Nervous 
System. Philadelphia. \V. B. Saunders Company. 1943. 

12. Hovelacque. A.; Anatomie des nerfs craniens 
et rachidiens et du systeme grand sympathique chez 
rhomme, Paris, Gaston Doin & Cie, 1927. 

13. Foerster. O. ; Ueber Stoning der Thermoregu- 
lation bei Erkrankungen des Gehirns und Ruckenmarks 
und bei E in griff en am Zentralncrven-ystem. Jahrb. l. 
Psychiat. u. Xeurol. 52:1. 1933. 
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vertebra. 3. The maximum effect is produced 
by blocking not only the stellate ganglion but 
the intermediate and the middle cervical ganglion. 


PROPOSED TECHNICS FOR BLOCKING THE 
STELLATE GANGLION 

The anterior approach was described, in 1934, 
b\ Leriche and Fontaine. 3 The patient having 
been placed in dorsal decubitus, with the head 
raised a little with a pillow and turned to the 
opposite side, the needle is inserted at the level 
of the superior border of the clavicle, in the 
direction of the transverse process of the seventh 
cervical vertebra. As soon as the tip of the 
needle is in contact with the bone, a double 
change of direction is made. By elevation of 
the hub of the needle, its tip is lowered by an 
amount corresponding to the height of a verte- 
bra; and, with a rotational movement of 30 
degrees, it is carried to the extremity of the 
horizontal plane. These maneuvers should bring 
the tip of the needle close to the stellate gang- 
lion. 

Practice of this technic showed that it was 
difficult to obtain anesthesia of the stellate gang- 
lion without the frequent appearance of vas- 
cular, neurologic or pleuroptilmonary compli- 
cations. Moreover, the patients complained 
many times of a deep painful sensation at the 
rime of insertion of the needle, which left an 
pleasant impression and caused them to submit 
■willingly to repeated blocks of the stellate 
ganglion. 

Lambret, Razemon and Decoulx 3 admitted 
that the anterior approach of Leriche and Fon- 


taine 3 is an easy and effective method but 
stated that it is inconvenient in that its points 
of reference do not offer the desired precision. 
This disadvantage was also indicated in the 
investigations of Malherbe (cited by Lambret 
and associates 3 ), who proposed to infiltrate the 
stellate ganglion under roentgenoscopic control. 
Leriche observed also in his patients, especially 
persons with a short neck, asthma and emphy- 
sema, accidents such as perforation of the pleural 
cupula, the vertebral artery or the brachial 
plexus. Later Leriche M expressed the opinion 
that the topographic relations of the stellate gang- 
lion in the patient were different from those in 
the cadaver. Observations made in the course 
of stellectomy and roentgenographic study re- 
vealed that the stellate ganglion, in spite of its 
contact with the first rib. and by virtue of the 
forward obliquity of this rib, was purely a cer- 

R-: ^ chirurgie de la douteer. ed 2, 
Paris, Masson & Cie, WO- 


vical organ, even though theoretically it was n 
thoracic structure. Roentgenographic studv of 
the needle inserted 2 fingerbreadths above" the 
clavicle demonstrated that the tip of the needle 
touched the transverse process of the seventh 
cervical vertebra or the neck of the first rib with 
regularity. Leriche described the technic which 
he follows. Two fingerbreadths above the cla- 
vicle he inserts a needle 8 to 9 cm. long in the 
direction of the osseous plane, and with a slight 
downward slant. W hen the needle is in the 
right position, it is usually sufficient to inject 
10 cc. of 1 per cent solution of procaine hydro- 
chloride, or 20 cc. if one is not certain of the 
position of the needle. 

Goinard (cited by Lambret and co-workers 3 ) 
practiced an external route of approach, the 
principal point of reference being the curvature 
of the first rib, in the supraclavicular fossa. The 
needle is inserted laterally, immediately a Live 
the first rib, into the anterior border of the 
trapezius muscle and is directed toward the rib 
with an inclination of 45 degrees. As soon a' 
it reaches the osseous plane, it is advanced in 
contact with the rib. until it impinges on the 
hodi- of the vertebra, where the stellate ganglion 
is located. With the technic of Goinard, identi- 
fication of the first rib is difficult when excessive 
accumulation of fat is present in the supracla- 
vicular fossa. Moreover, insertion of the needle 
in the direction of the intervertebral foramen 
involves the risk of the anesthetic penetrating 
into the vertebra! canal. 

Amu! f* used a superoexterna! approach to 
obtain, with the same insertion, anesthesia of 
the stellate ganglion ami of the first dorsal gang- 
lion The needle is inserted 5 cm. above tin- 
junction of the inner and the middle third of 
the clavicle, at the level oi flic posterior horde. 

of the sternocleidomastoid muscle. Auer tb<- 

fingers have been placed on the suprackmn.hr 
fossa, against the prevertehral ossemi- plane. »>'• 
needle is inserted obliquely backward ami dnv.n- 
ward, toward the transverse pmet- o, tie 
seventh cervical vertebra. The needle i- \\r* 
inclined vertically, am! its tip descend- n, n : 

(act with the body »>f the vertebra. It >• 
t„ penetrate from 8 to ') cm. In tin- m.n.n 
it ri possible, according to Armilt, to <■ ,-.. 
anesthesia of the stellate and of tin- ht-i fh'f ;• 
ganglion. In my first trial with tin 
,hc needle penetrated the vertebral a rn r 
over, it is relatively easy for me r. 
progress downward, to cm- me p. 
and to penetrate the pleura 
Jung. Also, the deep P’""' 


- tt 
cart:*. 


tie: - 
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ilwavs easy to palpate at the level of the seventh 
tervical verterbra. For these reasons I aban- 
loned this technic. 

In 1939 Ochsner and DeBakey 13 described a 
netbod for stellate ganglion block by the anterior 
approach which is a modification of the technic 
of Leriche and Fontaine. 3 A needle SO mm. in 
length is inserted at a point 1 cm medial to the 
midpoint of the clavicle and parallel with its 
superior border; it is directed horizontally, pos- 
teriorly and medially at an angle of 45 degrees 
with the median sagittal plane. W hen the point 
of the needle reaches a depth of b to 7 cm., it 
impinges on the anterolateral surface of the body 
of the seventh cervical vertebra or on the junc- 
tion of the seventh cervical and the first thoracic 
vertebra, where the stellate ganglion lies. Ten 
cubic centimeters of 1 per cent solution of pro- 
caine hydrochloride is injected. 

Recently Volpitto and Risteen 1,5 proposed a 
new anterolateral approach to the stellate gang- 
lion. Their technic is similar to that of Leriche 
and Fontaine 3 and Ochsner and DeBakey. 1 -' The 
seventh cervical transverse process is identified, 
and a cutaneous wheal is raised 1 cm. above 
the midpoint of the clavicle. A needle 80 mm. 
in length is advanced at a 45 degree angle with 
the sagittal plane of the bod}- downward and 
medially toward the seventh cervical transverse 
process. When contact with bone is made, the 
needle is withdrawn slightly and reinserted down- 
ward and inward to insure that the point of the 
needle is on the first rib. The needle is advanced 
1 to 2 cm. until it impinges on bone, and 5 cc. 
of 1 per cent solution of procaine hydrochloride 
is slowly injected at this point. The authors 
stated that they have used this technic success- 
fully in approximately five hundred injections. 
Owing to the movements which the tip of the 
needle makes close to the transverse process of 
the seventh cervical vertebra and to the neck 
°f the first rib, there is a risk that the needle 
will wound the vertebra! artery or the pleura. 
This approach possesses the advantages and the 
inconveniences of the technic of Leriche and 
Rontaine. 3 

In November 1944 Murphey 17 described a 
new anterior approach for stellate ganglion block. 
The patient is placed in a supine position on a 
firm bed, and the cricoid cartilage and the 

15. Ochsner, A., and DeBakey, M. : Treatment of 
- Thrombophlebitis by Novocaine Block of Sympathetics : 

Technique of Injection, Surgery 4:491, 1939. 

16. Volpitto, P. P., and Ristecn, IV. A.: Stellate 
Ganglion Block: A Definite Anterolateral Approach, 
Anesthesiology 5:491, 1944. 

17. Murphey, D. R. : Stellate Ganglion Block: A 
i Few Anterior Approach, Ann. Surg. 120:759, 1944. 


scalenus anticus muscle are identified by palpa- 
tion. A spinal puncture needle is inserted at 
the lateral edge of the scalenus anticus muscle, 
at the level of and with the point directed toward 
the cricoid cartilage. If the needle were inserted 
with the point directed posteriorly so that the 
shaft made an angle of from 5 to 15 degrees 
with the horizontal plane, the needle would pass 
behind the great vessels and come into contact 
with the body of the seventh cervical vertebra 
at a depth of 3, 5 or 6 cm. Ten cubic centimeters 
of a 2 per cent solution of procaine hydrochloride 
is then injected. With this approach Murphey 
observed few complications ; there were transi- 
tory pain when the deep fascia was pierced and 
occasional hypesthesia and paresis of the spinal 
nerves of the corresponding upper extremity, and 
in 1 case the needle entered the subarachnoid 
space. 

Besides the anterior, the external and the 
superoexternal approach to the stellate ganglion, 
there have been reported technics in which this 
ganglion was reached through the posterior 
route. Mandl, 3 in 1925, produced for the first 
time paravertebral anesthesia of the stellate gang- 
lion through the posterior approach. Later 
there appeared the technics of White and asso- 
ciates 1S and Wertheimer and Trillat. 1 

White e ° places the patient on his side and 
injects procaine intradermally 4 cm. lateral to 
the seventh cervical and the upper three thoracic 
spinous processes. Needles 10 cm. long are then 
inserted at these points and pushed inward in a 
direction perpendicular to the skin until the 
transverse process or the rib is touched,- at an 
average depth of from 2 to 5 cm. It is impor- 
tant (White) to visualize the depth of the ribs 
in order not to penetrate the pleura and punc- 
ture the surface of the lung. Then the tip of the 
needle is manipulated caudalward until it touches 
the lower border ot the transverse process; the 
tip of the needle is then 3 cm. from the skin. 
Each needle is then inclined 20 degrees with the 
median sagittal plane; when it is thrust inward 
at this angle, a second contact is made with bone 
at a further depth of 3 cm. Two cubic centi- 
meters of 2 per cent solution of procaine hydro- 
chloride should be injected through each needle ; 
when signs of paralysis of the sympathetic nerves 
appear, lasting paralysis is obtained with injec- 
tion of 5 cc. of 95 per cent alcohol through each 
needle. 

With the technic of Wertheimer and Trillat 1 
the point of reference is the first rib, the needle 
being inserted across the internal part of the first 
intercostal space. Five or 6 cm. lateral to the 

18. White and White.' 3 White, Garrev and Atkins.'*' 
White (footnotes 6c, d and c)'. 
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spinous process of the first dorsal vertebra, the 
needle is directed horizontally and inwardly at a 
certain angle. After having crossed the soft 
parts, it reaches the transverse process of the 
first dorsal vertebra. The needle is withdrawn 
a little and is then oriented in a manner so as 
to pass above the process, and is pushed forward 
2 or 3 cm. New resistance is then encountered, 
which may be the vertebral body or the head of 
the first rib. After the needle is withdrawn a 
little, injection of the anesthetic proceeds. 

There exist variations of these technics, such 
as the methods which were proposed by Paraf 
and Dreyfus. Le Foyer, and Deimrez (cited bv 
Lambret and associates 2 ) . The first two authors 


no necessity of changes in direction of the needle 
maneuvers with the needle in the wall of tin 
torso, and periganglionie infiltration of the loose 
connective tissue of the precosta] space. The an- 
terior approach is definitely indicated for patients 
who cannot be moved because of their condition. 

Until 1939 my preference vacillated between 
the anterior approach of Lerichc and Fontaine 
and the posterior approach (MandP; White 
and White 6 "), which I used when the morphol- 
ogy of the base of the neck contraindicated em- 
ployment of the anterior route. It happened 
however, that with the anterior approach, not 
only did vascular, pleural and neural accidents oc- 
cur from time to time, but infiltration anesthesia 



Fig. 2. — Relations of the pulmonary vertex and of tiie pleura to arteries.'* 

occupies a deep suprapleural and retropleural location, behind the vertebra/ and mbema 


» 


nserted the needle at the level of the seventh 
ervical spinal process. 4 cut. from the median 
ine. The needle, after having passed around 
he superior border of the first rib. is advanced 
tbout 1 cm., and injection of the anesthetic i> 
Korn, immediately. With the technic ot De- 
narez the needle is also inserted 4 cm. from the 
;a crittal plane, but at the level of the spinous 
iroce-s of the first dorsal vertebra. Any ot these 
posterior approaches offers less risk and w gen- 
ially better tolerated than are the anterior a P - 

F Umtat. Razemon and Decoulx = pointed nut 
varies reasons that the posterior approaches 
' a Tir: precise osseous pomts ot reterence. 


, ,, < i... 1 - 0 f all communicating 

to? arising from the cervical gang 

Abo, block of the cemcothoracic sympti 
pathways with any of the teduuc- 

posterior approacl^susc^f. aw . 

bmitedTo the stellate ganglion and to the 
I second, third and fourth ) 
ganglions. The * 

'.lime and close to tnt . . ,, m, 

middle cervical ganglion, located on a <- 
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municating branches of thue f- 

thc middle cardiac nerve are no. 
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lie anesthetic is injected dorsally at tlie level of 
he first intercostal space or below. 

After reviewing the various methods for block 
if tbe sympathetic ganglions, I studied carefully 
he topography and the relations of the middle 
ervical, intermediate and stellate ganglions to 
he skeleton, to the vessels and to the pleural 
:upula and tried to devise a technic by which 
inesthesia of these ganglions could be obtained 
vith minimum risk to the patient and with 
Maximum probability of success 

morphology and relations of the middle 

CERVICAL AND STELLATE GANGLIONS 

The stellate ganglion, which results from 
fusion of the inferior cervical and the first 
thoracic sympathetic ganglion, constitutes a phy- 
siologic entity characterized by its relations to 
the cervicodorsal roots through the communi- 
cating branches. This ganglion appears in some 



^'g- 3. — Relations of the intermediate ( G.i .) and the 
stellate ganglion ( G.cA to the vertebral artery, to the 
P'eural cupula (PJ.) and to the transverse process of 
J e J i-xth cervical vertebra. (C II 1 (from Hove- 
lacque J 2). 

ea - es to be morphologically divided into two 
masses, the superoexternal (intermediate gan- 
gl'ori) and the posteroinferior (stellate gan- 
glion). In a large number of cases it is oval 
mid is elongated in a vertical direction, measur- 
ing front 1 to 2 cm. in length and 1 cm. in width, 
hoeated deep in the superior retropleural fossa 
(fig. 2). in relation to the vertebral artery and 
t0 the first rib. its situation is partly thoracic 
ai ’d partly cervical. 

bhe stellate ganglion is located (fig. 3) in a 
concavity, which, according to Hovelacque. is 
limited inferiorlv bv the posterior aspect of the 
pleural cupula, mediallv by the portion of the 
vertebral column covered with the Iongus colli 
muscle of the neck, laterally by tbe scalenus 


muscle, posteriorly by the anterior surface of 
the transverse process of the seventh cervical 
vertebra and by the anterior surface of the neck 
of the first rib and anteriorly by the vertebral 
artery. The axis of the stellate ganglion is 
directed obliquely downward and inward, its 
posterior surface resting above on the transverse 
process of the seventh cervical vertebra and 
below on the neck of the first rib. In this posi- 
tion. the stellate ganglion is wrapped in a soft 
cellular-adipose tissue, which is easily separated 
when the stellate ganglion is isolated for the 
purpose of stellectomy. 

The relations of the stellate ganglion to the 
vessels and the nerves must be understood. 



Fig. 4. — Dissection of the cervicothoracic sympathetic 
system, showing its intimate relations to the vertebra! 
and subclavian arteries. A, cervical sympathetic trunk: 
B, middle cervical ganglion : C. sixth transverse pro- 
cess ; D, intermediate sympathetic ganglion; E, verte- 
bral artery: F, brachial plexus: G, stellate ganglion: 
H, first rib : /. middle cervical cardiac nerve. 

Posteriorly it is in relation with the anterior 
branch of the eighth cervical nerve, and in- 
teriorly. with the anterior branch of the first 
dorsal nerve. Its external border is crossed 
laterally by the intercostocervical arterial trunk, 
with which it sometimes is in contact. Ante- 
riorly the stellate ganglion is related to the fir.-: 
segment of the vertebral artery (fig. 4 i . This 
relation varies according to whether the stellate 
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ganglion is composed of one mass only or of 
two masses, one being the intermediate ganglion. 
When the second ganglion is present, it is located 
above and medial to the principal mass and 
alongside and medial to the artery, both ganglions 
being united by nerve cords which surround 
the vertebral atery (fig. 5). 

The middle cervical ganglion is located in front 
of the transverse process of the sixth cervical 
vertebra (fig. 3). From this ganglion arise the 
communicating branches for the fifth and sixth 



5 —Section of the base of the neck made at the 
level of the seventh crevical vertebra (C VII). °tice 
the relations of the intermediate ganglion with the re - 

tebral artery. 


links of the brachial plexus and the i middle 
irtliac nerve, the most developed of the 
irdiac sympathetic nerves. 

Besides the topographic relations j of Jbe steWe 

I the base of ' he . necl ' f "! ° ^„ est hetic solution 

re path of d.ffus.on of the r anesh « 

rjected, from the level mfthe ^ ^ ^ 

L'middf cS aid the stellate ganglion. 

According to W«T ete S” e ^ 
e^lSrandudeepuponeurosis, which 


envelops the viscera and the vessels before it 
joins the prevertebral aponeurosis. This dis- 
position of the fascia exists only up to the level 
of the inferior thyroid artery; below that level 
the aponeurotic relations are changed, and it is 
difficult to speak of any closure thereafter. The 
cellular tissue is loose in front of the prevertebral 
aponeurosis in the whole inferior region of the 
neck (fig. 6). This anatomic disposition ex- 
plains the reason that the anesthetic solution 
injected in front of the prevertebral aponeurosis, 
at the level of the sixth cervical transverse 
process, blocks the middle cervical ganglion and 
then descends into the prevertebral soft cellular 
tissue, to reach the stellate ganglion; through 
further diffusion in the soft cellular tissue sur- 
rounding this ganglion, the anesthetic causes 
block of the ganglion by periganglionic infiltra- 
tion. 
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with practice of the methods of infiltration pre- 
viously explained led me to the conclusion that 
it was difficult to obtain anesthesia of the stellate 
ganglion, through the direct approach to this 
ganglion, without frequently causing a vascular 
or a pleural accident. Such a conclusion 
prompted the effort to block the stellate ganglion 
indirectly, by guiding the needle toward a fixed 
site easy of identification : it wa> believed that 
after the anesthetic solution \\a- injected, it 
would diffuse downward from this site to anes- 
thetize tlie middle cervical, intermediate and 
stellate ganglions. 

Such a result was obtained by inserting the 
needle at the level of the base of the transverse 
process of the sixth cervical vertebra (fig. 7). 
In this manner the middle cervical ganglion is 
blocked and perforation of the vertebral artery is 



. 7.— Relations of the cervical sympathetic gang- 

lions (middle cervical ganglion. G*c.in. i intermediate 
ganglion, G.i. and stellate ganglion. G.c.) to the skele- 
ton. (i) approach to the anterior surface of the six 
transverse process ; (.?) approach to the anterior sur- 
tace of the seventh transverse process. 

avoided. The anesthetic solution, being injected 
at the apex of the fossa of the stellate ganglion, 
descends by gravity and infiltrates the soft cel- 
lular tissue of the fossa. The stellate and inter- 
mediate ganglions and the respective communi- 
cating branches are saturated with the anesthetic 
solution ; thus is obtained, simply and without 
accident, anesthetic block of the middle cervical, 
intermediate and stellate ganglions (fig- 8). As 
ffie communicating branches of the fifth and sixth 
cervical nerves cross and enter into close rela- 
tion with the prevertebral muscle mass, this 
muscle mass is also anesthetized by infiltrating 
it with 5 cc. of anesthetic solution, which is in- 
jected anterior to the transverse process of the 


sixth cervical vertebra. This solution, injected 
into the muscular plane behind the prevertebral 
aponeurosis, also anesthetizes the sympathetic 
chain, which at this point lies anterior to the 
prevertebral aponeurosis. In front of this apo- 
neurosis 15 cc. of the anesthetic solution is in-* 
jected. The middle cervical ganglion is anes- 
thetized, and the anesthetic solution diffuses in 
the soft cellular tissue of the fossa of the stellate 
ganglion and anesthetizes the ganglionic mass, 
together with the communicating branches to the 
seventh and eighth cervical nerves and the first 
dorsal nerve and the deep communicating 
branches which constitute the vertebral nerve. 

In order to promote diffusion of the anesthetic 
solution, the injection is made with the patient 



Fig. S . — Descending infiltration anesthesia, made at 
the level of the sixth cervical transverse process, pro- 
duces block of the middle cervical, intermediate and 
stellate ganglions, (i) middle cervical ganglion; (2) 
intermediate ganglion ; (S) stellate ganglion ; (4) second 
thoracic sympathetic ganglion. 

seated or with the head and neck in an elevated 
position ; this position brings the force of gravity 
into operation. 

The point of osseous reference chosen is die 
base of the transverse process of the sixth cer- 
vical vertebra, and not the clavicle, since roent- 
genographic studies led to the conclusion that the 
position of the middle cervical and stellate gan- 
glions in relation to the transverse process of 
the sixth cervical vertebra is less variable than 
its position in relation to the cavicle. 
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TECHNIC OF BLOCKING THE MIDDLE CERVICAL 

AND STELLATE GANGLIONS BV DESCENDING 
INFILTRATION ANESTHESIA 

The patient is seated facing forward, with his 
arms at his side. If the patient is not able to 
sit down, he is placed in dorsal decubitus, with 
the torso and head raised about 45 -degrees; if 
he cannot look forward, his head is rotated to the 
side opposite the operator. The transverse 
process of the sixth cervical vertebra is palpated ; 
this procedure presents difficulty only in patients 
with a short, fat neck. 

After the skin is sterilized, a needle 6 to S cm. 
long, of small caliber, is inserted. The operator 
stands in front of the patient if the latter is sitting 
in an elevated position (table or bed), or rests 
on one knee if the patient is seated on a chair; 


ing the deep point of reference against wl 
is necessary to direct the tip of the needle, 
needle is inserted in the anteroposterior dir 
almost perpendicularly toward the anterio 
face of the transverse process of the sixth a 
vertebra and directed toward the base o 
process, where the sympathetic chain cros 
If the needle is directed toward the tip i 
transverse process, diffusion of the ane; 
solution will cause anesthesia of the br 
plexus. 

In order to make certain that the needk 
a correct position, it is necessary to feel its 
in contact with the bone. As soon as the c 
position is obtained, pressure on the hub i 
needle is continued, in order to maintain f 
in contact with the process, and with tb 
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then slowly withdrawn for about 2 or 3 mm., 
until it is felt to be out of the resistant pre- 
vertebral aponeurosis and to be free in the soft 
cellular tissue which lies in front of this aponeu- 
rosis. After a second aspiration to exclude 
bleeding, 15 to 20 cc. of 1 per cent procaine 
hydrochloride solution is injected at this point. 
The anesthetic blocks the middle cervical gan- 
glion. and the solution, descending in front of 
the prevertebral aponeurosis, in which is located 
the cervical sympathetic chain, diffuses in the 
soft cellular tissue which surrounds the vertebral 
artery and the intermediate and the stellate 
ganglion. Normally, the middle cervical gan- 
glion ; the interganglionic trunk which unites the 
stellate ganglion and the middle cervical gan- 
glion ; the intermediate ganglion, when it is pres- 
ent; the stellate ganglion and all its communicat- 
ing branches, including the vertebral nerve, are 
all blocked by the anesthetic solution, which 
diffuses downward in this plane under the force 
of gravity. 

If during the fifteen minutes which follows 
injection of the anesthetic there do not appear 
signs of vasomotor and pain block of the sympa- 
thetic innervation of the upper extremity and 
thorax, however evident are the signs of cephalic 
sympathetic block, it is apparent that the anes- 
thetic did not diffuse sufficiently ( the needle 
was not placed in the right position, or pathologic 
conditions of the tissues existed) to block com- 
pletely the stellate ganglion. In this case, if the 
inferior cervical sympathetic block is made to 
interrupt the sympathetic innervation of the 
upper extremity or of the thoracic organs, the 
first injection of the anesthetic, made at the level 
of the sixth transverse process, must be followed 
by a second insertion, with the needle directed 
toward the base of the transverse process of the 
seventh cervical process. The transverse process 
of the sixth cervical vertebra is identified, and 
the structures are retracted, as in the technic 
previously described. An insertion is made 
about 1.5 to 2 cm. below the transverse process 
of the sixth cervical vertebra, and the needle is 
directed toward the base of the transverse process 
of the seventh cervical vertebra. When the 
puncture is made at this point, the needle must 
penetrate deeper than when it is inserted at the 
level of the sixth cervical vertebra. All the 
other details of the technic are similar to those 
which have already been described tor insertion 
at the level of the sixth cervical transverse 
process. Five cubic centimeters of 1 per cent 
procaine hydrochloride solution is injected 
against the osseous plane, and 10 cc. more of the 
same drug is injected 2 or 3 mm. in front of 
this plane, into the soft connective tissue. In 


this case the tip of the needle normallv is 'close 
to the intermediate ganglion and the vertebral 
artery. For this reason the greatest care must 
be taken not to inject the anesthetic into the 
vertebral artery. In this way it is possible to 
obtain safe block of the middle cervical, the inter- 
mediate and the stellate ganglion. 

Several drugs with a more prolonged action 
have been proposed as substitutes for procaine in 
blocking sympathetic ganglions. Novest-Oil 10 
was used by Brenner 2 " tor prolonged analgesia 
in a group of cases of rectal disorders, and it was 
also employed by Belinkoff- 1 for intercostal 
block in operations on the upper part of the 
abdomen. Recently Lee -- employed mono- 
bromosalicyl alcohol for the purpose of obtain- 
ing prolonged anesthesia of the stellate and lum- 
bar sympathetic ganglions. -The value of this 
drug, according to Lee, is in its reducing the 
number of injections required in cases in which 
repeated sympathetic block is indicated. 

In cases in which blocking of the stellate gan- 
glion must be done at short intervals I have em- 
ployed a solution of 1 per cent procaine hydro- 
chloride. Such blocks were always well tolerated 
by the patient, were followed by satisfactory 
results and did not produce neuritis. In cases 
in which stellectomy was done, after repeated 
blocks, no difficulty either in the approach to or 
in the isolation of the stellate ganglion was en- 
countered. The only abnormality noted was 
that the operative wound bled more than usual, 
owing to vasodilatation. 

CLINICAL SIGNS INDICATIVE OF SUCCESS OF 
BLOCK OF THE MIDDLE CERVICAL AND 
STELLATE GANGLIONS 

A few minutes after injection of the anesthetic 
solution, the patient begins to show signs of the 
Bernard-Horner syndrome (fig. 9). There are 
miosis of the pupil, ptosis of the upper lid and 
slight elevation of the lower lid, with narrowing 
of the palpebral fissure, and enophthalmos. The' 
conjunctiva becomes congested, owing to vaso- 
dilatation of its vessels. These signs become 
progressively accentuated for fifteen or twenty 

19. Xovest-Oil is a solution of monoisobutylamino- 
ethylparaaminobenzoate hydrochloride base, benzyl alco- 
hol and ethyl aminobenzoate in expressed oil oi almond. 

JO. Brenner, J. .\f. : Xovest-Oil: A Xetv Prolonged 
Oil Analgesic. J. Xat. Proct. A. 14:244. 1942. 

21. BelinkoF, S. : Intercostal Block with Long- 
Acting Anesthetic in L'pper Abdominal Operations. 
Anesthesiology 5:500, 1944. 

22. Lee. C. F..- Am. J. M. Sc., 19-5. to be published. 
Lee. C. F. ; Macht, D. I., and Pierpont. R. : A Pre- 
liminary Report on a Method tor Lengthening the 
Effect of a Sympathetic Xcrvc Block. Bull. Johns 
Hopkins Hosp. 74: 119, 1944. 
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minutes. when they present their maximum in- 
tensity. About one hour later they begin to 
diminish and to disappear. 

The face and the ear on the side of block of 
the. stellate ganglion often become red, and the 
patient feels a burning sensation. Anhidrosis is 
observed on the same side of the head and the 
corresponding upper extremity. In the upper 
extremity, especially the band, the patient feels 
a burning sensation. The hand and the forearm 
become warm, signs of vasodilatation being seen 
at the level of the fingers. 

The oscillometric index for the arm and fore- 
arm is increased after block of the middle cervical 
and stellate ganglions. 

ACCIDENTS WHICH MAY OCCUR IN THE COURSE 
OF BLOCKING THE MIDDLE CERVICAL 
AND STELLATE GANGLIONS 

It was the frequency of pleuropulmonarv and 
vascular accidents, such as perforation of the 
subclavian or vertebral arteries, which led me to 
abandon the technic of stellate ganglion block In- 
direct injection into this ganglion. 

With the technic which I have employed for 
five years, in hundreds of cases, no pleuropul- 
monary accident has been observed. Only 
occasionally has the inferior thyroid or the 
vertebral artery been punctured; this accident 
"was especially likely to occur when the tip of 
needle was directed toward the base of the 
■ "verse process of the seventh cervical ver- 
bid. Besides always employing a fine needle, I 
idke it a rule to aspirate before injecting the 
anesthetic solution, in order to avoid intra- 
arterial injection. 


THERAPEUTIC INDICATIONS FOR BLOCK OF THE 
MIDDLE CERVICAL AND STELLATE GAN- 
GLIONS WITH AN ANESTHETIC 

Since the investigations initiated, in 1925 bv 
Lenche and Fontaine I * 3 * S * on the clinical indications 
tor and the technic of block of the stellate gan- 
glion, the field in which this therapeutic mea- 
sure has shown its valuable results has expanded 
considerabh,'. 

Therapeutic indications for block of the middle 
cen ical and the stellate ganglion are deduced 
from knowledge 33 of the influence which physio- • 
logic interruption of these glanglions exerts on 
the organs which they innervate. Blocking ol 
these ganglions produces a vasomotor effect 
which is evident in the corresponding half of the 
head, face and neck ; it extends to the heart and 
to the respirator)- apparatus and from the larynx 
to the bronchial extremities (Lcriche u ), and it 
is intense in the arm on the same side. This 
vasomotor effect is of much longer duration 
than that produced by simple anesthesia. The 
vasomotor change consequent on blocking of 
the middle cervical and stellate ganglions is of 
the nature of vasodilatation, with increase in the 
local temperature, the oscillometric index and 
the peripheral circulation. 11 These effects con- 
stitute important indications for its use in the 
relief of vasoconstriction in any zone innervated 
by these ganglions or in the activation of the 
circulation when it is locally decreased. 1 -' 

Thus, in cases of cerebral vasospasm, the indi- 
cation for block of the middle cervical and stellate 
ganglions is based on the physiologic interrup- 
tion of cerebral vasomotor pathways. Investiga- 
tions of several authors (Orr and Sturrock,- 


I have never entered the intervertebral fora- 
men, since I am careful to insert the needle in 
an anteroposterior direction and to keep the tip 
in contact with the anterior surface of the trans- 
verse process during the external rotation which 
it undergoes when the sternocleidomastoid 
muscle returns to its resting position. 

It is possible for the needle to perforate the 
trunk of one of the cervical nerves if, instead 
of passing in the direction of the transverse 
processes of the sixth and seventh cervical ver- 
tebrae, it penetrates the space between the trans- 
verse processes of these vertebrae. In order 
to avoid this accident, the tip of the needle is 
directed toward the base of the transverse 

process. . 

I have never observed any complications other 
than a slight vertiginous condition in a few pa- 
tients which did not necessitate special care and 

S disappeared completely tv, Urn on. tor 

after the block. 


?3 Braeucker W.: Dev Brustteil des vcRCtativen 
Xervensystems und seine Minis cli- chirurgischc Bcdeu- 
lung, Beftr. z. Klin. d. Tuber!,-. 66:1, 1927. Cask, O h.: 
The Surserv of the Sympathetic Nervous System, Bn t. 
j Surg. 21:113, 1933.' Kuntz, A.: Autonomic Nervous 
Svstem, Philadelphia, Lea & Fcbiger, 1934. 

24 de Sousa Pereira, A.; L’infiltration novocami(|tie 
du ganglion etoile: Bases experimental ct applications 
cliniqnes. Arch. d. mat. du ca-nr, 1941, p. 1. 

23 Bird C. E.: Sympathectomy as Preliminary to 
Obliteration of Popliteal Aneurism, Surg Gynec. ft 
Ob=t 60:926, 1935. Gape, M.: Mycotic Aneurism * if 
the Common Iliac Artery: Sympathetic Ganglion Loci- 
as an Aid in the Development of the Collateral Giro 
tion in Arterial Aneurism of the Peripheral Arlem-,. Am. 

1 Sure 24:667, 1934. Lehman, E, P.; Kaules, h. \ - 
and Murpbey, DR: Sympathectomy >r .Acute Artcr 

9*Sr : Atfir 


Obst. 57:737, 1933. \ r ■ Tovi-Imrcn'' ; 

26. Orr, D, and Sturrock, A. C. ij> c 

Localization, Lancet 2:26/, U— 
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Forbes and associates. 27 . Talbot and co-workers, 28 
Cobb, 29 Chorobski and Penfield 20 ) have shown 
that innervation of the cerebral vessels is similar 
to that of the arterial systems in other regions 
and organs. Interruption, by block of the middle 
cervical and stellate ganglions, of the sympathetic 
innervation of cerebral vessels produces vasodila- 
tion of the cerebral vessels on the same side of 
the brain. Volpitto and Risteen, 31 by direct 
inspection of the cortex of 2 patients imme- 
diately after block of the stellate ganglion, noted 
an increase in the caliber of the pial vessels. 
These authors observed that patients with a 
condition diagnosed as cerebral thrombosis 
showed improvement immediately or several 
hours after block of the stellate ganglion with 
procaine. This improvement varied from partial 
to complete recovery. Also, a patient with fre- 
quent attacks of cerebral vasospasm showed great 
improvement immediately after block of the stel- 
late ganglion. In cases of thrombosis of the 
posterior inferior cerebellar artery, the reflex 
spasm is abolished and dilation of collaterals is 
produced by block of the stellate ganglion with 
procaine (Hickcox, Tovell, Raskind and Sco- 
ville 32 ). 

In cases of circulatory disturbances 23 of the 
upper extremity in which there is ischemia 34 and 
in cases of arterial embolism, 33 thrombophle- 

27. Forbes, H. S., and Wolff, H. G. : The Cerebral 
Circulation: III. The Vasomotor Control of the Cere- 
bral Vessels, Arch. Neurol. & Psvchiat. 19:1057 (June) 
1928. Forbes, H. S., and Cobb, S. : Vasomotor Con- 
trol of Cerebral Vessels, Brain 61:221, 1938. 

28. Talbott, J. H. ; Wolff, H. G., and Cobb, S. : The 
Cerebral Circulation : VII. Changes in Cerebral 
Capillary Bed Following Cervical Sympathectomy, Arch. 
Neurol. & Psvchiat. 21:1102 (May) 1929. 

29. Cobb, S. : The Cerebral Circulation : IX. The 
Relationship of the Cervical Sympathetic Nerves to 
Cerebral Blood Supply, Am. J. M. Sc. 178:528, 1929. 

30. Chorobski, J., and Penfield, W. : Cerebral Vaso- 
dilator Nerves and Their Pathways from the Medulla 
Oblongata, Arch. Neurol. & Psvchiat. 28:1257 (Dec.) 
1932. 

31. Volpitto, P. P-. and Risteen, W. A.: The Use 
of Stellate Ganglion Block in Cerebral Vascular Occlu- 
sion, Anesthesiology 4:403, 1943. 

32. Hickcox, C. B.; Tovell, R. M.; Raskind, R., 
and Scovitlc. W. B. : The Stellate Ganglion: Its Sig- 
nificance in Practice, Anesthesiology 4:130, 1943. 

33. Bums, Shock, Wound Healing and Vascular In- 
juries, Military Surgical Manuals, National Research 
Council, Philadelphia, W. B. Saunders Company, 1943, 
vol. 5. 

34. Leriche, R. : Les maladies des ligatures : moyens 
dc les prevenir ct de les traiter. Presse med. 48:41, 
1940. 

35. Gage, M., and Ochsner. A. : The Prevention of 
Ischemic Gangrene Following Surgical Operations upon 
the Major Peripheral Arteries by Chemical Section 
of the Cervicodorsal and Lumbar Sympathetic.*, Ann. 

• Sure. 112:93S. 1940. 


bitis, 3C atonic ulceration, post-traumatic edema 37 
and post-traumatic osteoporosis, good results 
have been obtained with repeated blocks of the 
middle cervical and stellate ganglions with pro- 
caine. In the reflex arteriospasm which accom- 
panies the embolic phenomenon, the pain may be 
relieved and the collateral circulation increased 
by interruption of the vasoconstrictor fibers 
through blocking the middle cervical and stellate 
ganglions with procaine. According to Hickcox 
and co-workers, 32 the arteriospasm in Raynaud’s 
disease or an acute arteriospasm, traumatic in 
origin or associated with the embolic phenomenon 
may be relieved by stellate ganglion block. 

Asthmatic crises have been relieved by means 
of stellate ganglion block, possibly through vaso- 
motor control, which produces changes in the 
bronchial and tracheal mucosa, and through 
action on the bronchial muscles (Leriche). A 
favorable therapeutic result was obtained by 
Fontaine in cases of acute edema of the lung. 
The effect of this procedure has also been studied 
in cases of experimentally induced pulmonary 
embolism. 

Concerning the influence of stellate ganglion 
block on coronary 3S and heart disease, 39 
Leriche 14 stated that in cases of angina pectoris 
and tachycardia the painful phenomena disap- 
pear and the rhythm of the heart-is regularized. 
In the treatment of cardiac pain in angina pec- 
toris, White and associates c stated they pre- 
ferred alcoholization of the stellate ganglion and 
of the second, third and fourth thoracic ganglions 
to repeated blocks with procaine. With the 
paravertebral block of Mandl 5 or with the alco- 
holization of the stellate and upper thoracic 
ganglions (Swetlow, 40 White and co-workers, 41 

36. Ochsner, A., and DeBakey, M. : Thrombophlebitis : 
Roie of Vasospasm in Production of Clinical Manifes- 
tations, J. A. M. A. 114:117 (Jan. 13) 1940; Therapy 
of Phlebothrombosis and Thrombophlebitis, Arch. Surg. 
40:208 (Feb.) 1940; footnote 15. 

37. de Sousa Pereira, A., and Fontaine. R. : Edema 
duro post-traumatico curado por infiltracoes locais e do 
ganglio estrelado, Portugal med., 1936. 

38. Flothow, P. G. : Diagnostic and Therapeutic 
Injections of Sympathetic Nerves, Am. J. Surg. 14: 
591, 1931. Man-in, H. M. : Surgical Treatment of 
Angina Pectoris, Bull. New York Acad. Med. 11:453. 
5935. Miller, H. R.: Angina Pectoris: Nerve Path- 
ways, Physiology, Symptomatology and Treatment. 
Baltimore. Williams S: Wilkins Company, 1939. Ochs- 
ner, A., and DeBakey, M. : The Surgical Treatment 
of Coronary Disease, Surgery 2:428, 1937. 

39. Mackenzie. J. : Diseases of the Heart, ed. 4. 
New York. Oxford University Press, 1925. 

40. Swetlow, G. I. : Paravertebral Alcohol Block in 
Cardiac Pain. Am. Heart J, 1:393, 1926: Angina Pec- 
toris: Paravertebral Alcohol Block for Relief of Pain. 
Am. J. Surg. 9:88. 1930. 
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Lundy, 4 * Scldon, 1 - Woodbridge, 41 Lew and 
Moore 45 and Peterson some favorable re- 
sults have been obtained in the treatment of the 
cardiac pain of angina pectoris. Brown-Sequard 
paralysis following a paravertebral injection of 
alcohol for angina pectoris was observed in 1 
case (iMoJitch and Wilson *'). 

At present, I am using, in a systematic wav. 
block of the middle cervical and stellate gang- 
lions in all cases of angina pectoris for the pur- 
pose of establishing an indication for stellectomv. 

However, in the investigation of the pathways 
for painful sensations associated with angina 
pectoris, it must be remembered that blocking 
of tile middle cervical and of the stellate ganglion 
is not sufficient. In cases of angina pectoris with 
coronary insufficiency I have observed the ap- 
pearance of anginal crisis during blocking of 
the left middle cervical and stellate ganglions. 

In these cases immediate blocking of the left 
splanchnic nerves abolished the anginal crisis 
quickly. Since these observations, in all cases 
of angina pectoris in which repeated block of 
the middle cervical and stellate ganglions with 
procaine did not abolish or modify the anginal 
crisis, I have always blocked the splanchnic 
nerves, beginning with those on the left side. 

Within the limits of this experimental work, 
it was possible to find a few cases of angina 
ctoris in which block of the left middle cer- 
al and stellate ganglions was not effective 
id a few cases in which block of the left 
planehnie nerves abolished the crisis tempora- 
rily. Splanchnicectomy performed in these cases 
confirmed the indication furnished bv the block. 


41. Bland, E. F., and White, J. C. : Relief of Severe 
Angina Pectoris in Young People with Rheumatic 
Heart Disease, with Remarks on an Atypical Angina! 
Syndrome, New England J. Med. 215:139, 1936: foot- 
note 6. 

42. Lundy, J. S.: Clinical Anesthesia: A Manual 
of Clinical Anesthesiology. Philadelphia. IV. B. Saun- 
ders Company, 1944. 

43. Seldon. T. H.: Regional Anesthetic Procedures 

Around the Vertebral Column, Anesthesiology 2:669, 
1941. . „ . 

44. Woodbridge. P. D.: Therapeutic Rerre-Block 
with Procaine and Alcohol, Am. J. Surg. 9:2/8. 1930. 

■ 45 Lew. R. L., and Moore. R. L.: Paravertebral In- 

jections of Alcohol for the Relief of Card.ac Pam . A 
Review of Experience to Date and a Report of A me 
Ca Arch. Int. Med. 48:146 (July) 1931 ; Paraverte- 
S svmpathetic Block with Alcohol for the Relief of 
Cardiac Pain: Report of Forty- Five Cases. J. A. M. 

A 46 11 peters 3 on J M. e C ) : Par^ertebral Alcohol lnjection 

Vt" rUoft BronmSuard 

Paralysis Following * f 

for Angina Pectoris, J. A. M- A. 97-4/ U 

1931. 


since tlie anginal crisis disappeared completely. 
I bese observations prove the existence of cases 
of angina pectoris in which stimuli arising in 
the solar plexus are transmitted along- ^ the 
splanchnic nerves, particularly on the left side, 
and reach the heart, through the cardiac 
branches * s of the second, third and fourth tho- 
racic si mpathetic ganglions.*- 0 In these cases 
blocking of the middle cervical ganglion and of 
the stellate ganglion is insufficient to abolish 
the anginal crisis. Only associated blocking of the 
second, third and fourth thoracic ganglions, which 
White does, or blocking of the splanchnic nerves 
or splanchnicectomy, which I have done, abol- 
ishes the anginal crisis when stimuli which pre- 
cipitate the crisis arise in the solar plexus. 

In cases of facial paralysis of peripheral type. 
without anatomic lesions of the trunk of the facial 
nerve, repeated block produced favorable results. 
Also, in some cases post- traumatic paralysis of 
the radial and ulnar nerves without anatomic 
lesions, even when it appeared several weeks 
after the accident, disappeared in a few weeks 
with repeated block of the middle cervical and 
stellate ganglions. The favorable results ob- 
tained in these cases must perhaps be interpreted 
as a consequence of improvement in the circula- 
tion of the trunk of the paralyzed nerve produced 
by block of the cervical sympathetic ganglions. 

Block of the middle cervical and stellate gang- 
lions has shown its usefulness as a therapeutic 
method in the relief of pain, as a means of 
analyzing the sympathetic conduction of pain 
and as a preoperative test for stellectomv in 
cases of thoracic pain and pain of the upper 
extremity and the head. 51 

In the sxmdrome of pain associated with tro- 
phic changes, known as causalgia ( Mitchell 5: ). 
the pain results in arterial spasm, which inten.-i- 

~ 48 KuntTA.. and Morehouse. A.: Thoracic Sym- 
pathetic Cardiac Nerves in Man: Their Relation m 
Cervical Sympathetic Ganglionectomy. Arch. Sure zu. 

60/ (April) 1930. ... , 

49. de Sousa Pereira. A.: A exulenc.a torn do 
„ a nsIio estrelado de vias simpaticas dc mervacan car- 
S. Reun. dent. Far. med. do Porto. Jannary-March 

1944 

50 de Sousa Pereira. A.: A influenria das mfiltra- 
coes novocainicas repetidas do gancho eM mr 
caso dc paralisia do nervo cubital, J.idmn med. t4. • 

19 5 A DavR. L-. and Pollock. I. J.: The Role ol the 

Sympathetic Nervous System m 

Pain in the Head. Arch. Neurol. & P-wh.at ,/- - 

<F 5z\fM S. M.: On a Rare V»~ 
r osis o! the Extremities and on tc.c Ihhc ._ 

Which It Hay Be Comounded, om. J c - 

1878. 
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lies the painful sensation . 53 In the early stages 
of this disease, block of the middle cervical and 
stellate ganglions may contribute to the relief 
of pain. In movements of the shoulder joint 
during the period following arthritis, arthrotomy 
or arthroplasty, block of the middle cervical and 
stellate ganglions relieves the sympathetic pain 
arising in the capsule and ligaments of the joint. 

I am trying to determine the value of block- 
ing the middle cervical and stellate ganglions 
to relieve the sympathetic pain arising from an 
operative wound in the thoracic viscera and 
to inhibit the sympathetic vasomotor reflexes 
which arise in the wound and contribute to the 
shock of the operation. It is known at present 
that with surgical trauma the vasoconstriction 
which is associated with disturbances such as pain 
is probably one of many factors in the genesis 
of shock (Blalock 54 ). 

In cases of painful edema of the upper ex- 
tremity , 55 observed immediately after amputa- 
tion of the breast for cancer, with extirpation 
of the lymphatic nodes of the axilla, repeated 
blocks of the middle cervical and stellate gang- 
lions cause the pain to disappear, with imme- 
diate vasomotor modification, rapid disappearance 
of the edema and prompt recovery of function 
of the extremity. In cases of pain associated 
with inoperable cancer of the mammary gland . 55 
due to neoplastic lymphangitis, block of the 
middle cervical and stellate ganglions is followed 
by temporary disappearance of pain resulting 
from irritation of the sympathetic perivascular 
innervation. In these cases block of the middle 
cervical and stellate ganglions is especially im- 
portant as a method of analysis of the mechanism 
of pain and as a preoperative test to define the 
indication for stellectomy. 

SUMMARY 

The vascular, neural and pleuropulmonary 
accidents observed in the course of stellate gang- 
lion block, performed according to the technics 

53. Homans. J. : Circulatory Diseases of the Ex- 
tremities, New York. The Macmillan Company. 1939. 

54. Blalock. A.: Principles of Surgical Care: Shock 
and Other Problems. St. Louis. C. V. Mosby Com- 
pany. 1940, p. 704. 

55. de Sousa Pereira. A. : A cirurgia da dor nos 
cancros do seio. Inst. Portugues de oncol.. January 1944. 


previously described, led to the study of a new 
technical method, the principal characteristics 
of which consisted in blocking, by means of a 
definite point of deep osseous reference, i. e.. 
the transverse process of the sixth cervical 
vertebra, the middle cervical and stellate gang- 
lions without any of the accidents which have 
been indicated. 

From an experimental study of the technics 
already known. I was convinced that accidents 
would occur whenever the needle touched the 
stellate ganglion directly, whether the anterior, 
the anterolateral, the external or the supero- 
external approach was used. 

This observation led me to study the topo- 
graphic and anatomic relations of the stellate 
ganglion to the skeleton, to neighboring vessels, 
to the brachial plexus and to the pleura. From 
these investigations I deduced the possibility of 
obtaining, without accidents, block of the middle 
cervical, intermediate and stellate ganglions by 
means of descending infiltration anesthesia of 
these ganglions, with the needle, inserted at the 
level of the base of the anterior surface of the 
transverse process of the sixth cervical vertebra. 
It. however, the anesthetic does not diffuse 
downward sufficiently to block completely the 
stellate ganglion, the needle must be inserted 
a second time and directed to the base of the 
transverse process of the seventh cervical ver- 
tebra. and the anesthetic must be injected close 
to the intermediate ganglion and the vertebral 
artery. In this manner, one can obtain a safe 
block of the middle cervical, intermediate and 
stellate ganglions. 

Besides criticizing the several technics pre- 
viously employed and describing the technic of 
stellate ganglion block with descending infiltra- 
tion anesthesia. I have evaluated the signs 
which verify the physiologic interruption of the 
ganglions. The principal indications for em- 
ploying either single or repeated blocks of the 
middle cervical and stellate ganglions as a diag- 
nostic method, as a preoperative test for stellec- 
tomy or as a therapeutic method have been 
established. 

Dr. A. Lamont. physician in charge of anesthesia 
at the Johns Hopkins Hospital, gave advice and encour- 
agement in the preparation of this paper. 

The Johns Hopkins Hospital. Baltimore. 



PROTEIN METABOLISM DURING CONVALESCENCE AFTER TRAUMA 

RECENT STUDIES 
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BALTIMORE 


In the past several years many advances have 
been made in the field of protein metabolism. 
Under the stimulus of war especial interest has 
been directed toward protein metabolism after 
trauma of various sorts and during convalescence. 
The studies which will be summarized briefly here 
have, in the main, been carried out under the 
auspices of the Committee on Medical Research 
of the Office of Scientific Research and Devel- 
opment ; many of them have been reported in an 
informal and preliminary manner at the Con 
ferences on Metabolic Aspects of Convalescence, 
sponsored by the Josiah Macy Jr. Foundation. 
At the outset it may be stated that the : present 
state of knowledge leaves many problems vet 
unsolved, especially in regard to the ^ raec ^" ,sm { 
of the physiologic processes during periods ot 
11. « 5 nitrogen. ,vl.e» the organ.™ 

consumes large portion, of , its . “’“geld 
stituents in an effort to repair itself or to 

«< — 

' ealthy. vigorous persons subjected J 
1 y be illustrated by the chart °f a patten 
covering from fracture of the tibia (chart ); 
n a wfll rounded diet, with approximately 

120 Cm. 

during 11 the first thirty da f 5 

The average loss of nitrogen « T ^ bser ^. ed , 

of fracture, which my associates a d 
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Hopkins Hospital- . h Section on Medicine 

H Read at a joint meeting of ™ ^ yorfc Acad emy 
, Section on burgen 

of Medicine, Jan- 16, 19 ^ e on Metabolic Aspects 
1. Minutes of the Conf 3JJ(} Woun d Healing. 
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imal loss of nitrogen was not reached until six 
and six-tenths days (on the average) after the 
fracture occurred ; the delay in reaching the peak 
of intensity was not due to slowed excretion of 
nitrogenous end products of protein catabolism, 
for the concentration of nonprotein nitrogen did 
not rise appreciably in the blood in this group 
of cases. After the nitrogen balance was reached 
(on an average of thirty-five days after fracture 
was sustained), recover}- of lost nitrogen was 
slow- in the succeeding month or more the pa- 
tients, lying in bed in casts, regained but a small 
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and by Albright and Reifenstein. lb Types of 
trauma other than fracture and osteotomy, have 
produced this same general pattern of destruc- 
tion of protein. It has been found in patients 
after burns by Browne ; lc in patients with vari- 
ous types of infection, including meningitis and 
virus pneumonia, by Peters ; 4 in patients with 
empyema and wounds of the chest by Browne, ,a 
and in patients suffering from induced malaria 
by Howard and Bigham. 5 6 

The known facts regarding this fundamental 
pattern of increased destruction of protein may 
be summarized as follows: 

I. The nitrogen deficit is brought about by 
increased excretion of nitrogen in the urine. It 
has repeatedly been shown that, unless compli- 
cating gastrointestinal lesions occur, there is no 
more than a normal amount of nitrogen in the 
stools; hence, the reaction does not involve an 
abnormality in the intestinal absorptive mecha- 
nism. 2 

• 2. Urinary nitrogen is mostly in the form of 

urea. 3 Normally, urea (urea plus ammonia) 
constitutes SO to 90 per cent of the urinary nitro- 
gen ; in the reaction here under consideration, 
when as much as 40 or 50 Gm. of nitrogen was 
excreted per day in the urine, urea and ammonia 
accounted for S5 per cent or more of the nitro- 
gen. Excretion of creatinine was unchanged, 
excretion of creatine was slightly increased in 
cases of fracture, as might be expected, and 
excretion of uric acid was only slightly greater 
than normal. 3 One might conclude from this 
observation that disposition of the nitrogenous 
portion of catabolized protein after trauma fol- 
lows the same pattern as in health. 

3. Fever per se will not account for the reac- 
tion. Many of our patients with fractures were 
free of fever. Patients with malaria excreted 
far more nitrogen than could be accounted for 
by a 7 per cent increase in total metabolism for 
each degree of elevation of temperature. 0 Fur- 
thermore. as will be evident later, certain pa- 
tients may have fever of considerable magnitude 

4. Peters, J. P. : Problems of Xitrogen Metabolism. 
Federation Proc. 3:197, 1944. 

■i Howard, J. E.. and Bigham, R. S., Jr.: Unpub- 
lished data. 

6. It might be argued that the destruction of red 
blood cells associated with malaria should be taken 
into account ; on the other hand, the protein content of 
such cells should, under normal states, be available for 
reutilization and the over-all nitrogen balance thus be 
relatively unaffected (Robscheit-Robbins, F. S.; Miller. 
L. L., and Whipple, G. H. : Hemoglobin and Plasma 

Protein: Simultaneous Production During Continued 

Bleeding as Influenced by Amino Acids. Plasma Hemo- 

globin and Digests of Serum. Hemoglobin and Casein. 

J. Exper. Med. 77:375, 19431. 


and yet not exhibit any increase in protein me- 
tabolism. I do not mean to imply that infections 
and other conditions causing fever do not pro- 
mote and exaggerate protein catabolism, for it 
is my co-workers’ and my conviction that they 
do. 7 * 

4. Sulfonamide drugs had no effect per se on 
the reaction, either in altering the intensity of 
the protein catabolism or in bringing about any 
change in the absorption of foodstuffs. 2 My 
associates and I do not include in this category, 
of course, toxic reactions to the sulfonamide 
compounds, on which we have no data. Fur- 
thermore, it is our belief that, in their capacity 
to reduce the manifestations of infection, sulfon- 
amide drugs would have 'the effect of reducing 
the intensity’ of protein catabolism. 

5. Atrophy of disuse will account for only a 
small part of nitrogen loss. s Patients immobil- 
ized in casts after osteotomy were subjected to 
exactly the same "disuse” as were those with 
fracture; yet the quantitative aspects of the 
picture of protein metabolism were very different 
in the two groups. 

6. Protein metabolism in healthy, vigorous 
patients after trauma differs from that during 
simple starvation. In starvation protein stores 
are called on presumably to furnish fuel and other 
metabolic needs of the organism. After a brief 
initial period of starvation, during which gly- 
cogen stores are utilized and but little nitrogen is 
lost, there is a steady loss of nitrogen, amounting 
to about 10 Gm. per day in an average-sized 
man. 9 This loss of nitrogen can be appreciably’ 
reduced by r feeding carbohydrate, and quickly- 
stopped by giving a diet which provides adequate 
calories and protein. But it has been found that 
in healthy persons after trauma high caloric diets, 
with large quantities of protein, often do not 
appreciably spare the body nitrogen at the height 
of a vigorous protein catabolism reaction whether 
the protein is administered orally, as highly’ 
nutritious food. 10 or intravenously, as amino 
acids. 1 There is certainly some nitrogen-sparing 
effect of such therapy during mild reactions and 
during the periods of waxing and waning of the 
vigorous , reactions ; yet the effect is strikingly 
different in degree from the reversal of loss of 
nitrogen obtained with similar therapy in cases 

7. Howard. J. E. ; Winternitz. J. : Parson. W. : Bic- 
liam. R. S.. Jr., and Eisenberg, H. : Studies on Frac- 
ture Convalescence : II. The Influence of Diet on 
Post-Traumatic Xitrogen Deficit Exhibited by Fracture 
Patients, Bull. Johns Hopkins Hosp. 75:309, 1944. 

S. Howard and others. 2 Cuthbertson. 2 • 

9. Benedict. F. G. : A Study of Prolonged Fastinc. 
Publication 203, Camepic Institute of Washincton. 1915. 

10. Howard and others. 2 Cuthbertson. 2 Peters. 4 
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Of Simple starvation. Plasma protein, however, 
docs seem to act as an efficient nitrogen-sparin®- 
agent 11 in cases so far studied, even with vigorous 
proton catabolism; this fact should be taken into 
account in ant’ theoretic consideration of the 
mechanism of the reaction. 


Another way in which the protein catabolism 
reaction after trauma differs from that due to 
starvation is in the behavior of potassium. In 
starvation, after the initial large output of potas- 
sium that presumably accompanies utilization of 
glycogen, the losses of nitrbgen and potassium 
remain constant, at a ratio of approximately 
10:1. which is the proportion in which these sub- 
stances occur in muscle protoplasm. 11 However, 
during vigorous protein catabolism after fracture, 
when the patient is adequately fed, there has been 
observed no coincident loss of potassium, but 
often a positive potassium balance, even during 
the periods of greatest loss of nitrogen. 12 

7. All patients do not react alike to what is 
apparently the same stimulus. Considerable 
variation was observed in the magnitude of the 
loss of nitrogen in our studies on fracture. In 
[' an emaciated patient, the nitrogen balance was 
A maintained even on a low intake of protein. 12 

I Peters likewise found that nitrogen equilibrium 
could be maintained in some patients suffering 
’''"'"vfrom acute infections with comparative ease, 
bough most patients had large losses of nitrogen, 

„• 1 i ’-h could not be prevented by feeding a diet 
f dgh in protein. 4 Browne pointed out that after 
a long chronic illness it was a simple matter to 
maintain nitrogen equilibrium in a patient, even 
with continuing fever; in fact, strong positive 
nitrogen balances were effected in his chronically 
ill patients with high calories and protein. 18 
Co Tui maintained nitrogen equilibrium, and 
even positive nitrogen balance in bis patients 
with chronic gastric lesions after extensive sur- 
gical procedures. 18 The patients with malaria 
observed by Howard and Bigham seeming!} re- 
sponded to early chills with more vigorous protein 
catabolism than to later chills of apparently simi- 
lar severity. 5 Cuthbertson found that rats previ- 
ously starved of protein did not lose nitrogen 
after fracture while normally fed rats invariably 
did, 1K From these observations it must be con- 
cluded that the capacity to respond to trauma 
with increased breakdown of protein is a variable 
factor, being great in some subjects and reduced 
or practically absent in 6thers. 

"~1L Fetm/W. O.: Potassium in Physiological Proc- 
esses Phvsiol. Rev. 20:5/7, WO. 

12. Howard, J. E.: Metabolic Observations on Pa- 


COM.WEXT 

These, then, are the main facts that have so 
ar come to light in regard to the protein catab- 
olism reaction after various sorts of injurv. 
1 hough one is hardly in a position now to make 
any sweeping conclusions as to either the mecha- 
nism of the reaction or its therapeutic implica- 
tions, it is perhaps desirable to reflect and make 
a few tentative deductions. 

Judging' from the magnitude of the nitrogen 
losses under consideration in this discussion, the 
main source of the lost nitrogen must be the 
body tissues— the protein of the cells. Some 
cells have doubtless furnished proportionately 
much more nitrogen and some much less than 
others. In all likelihood the same “available" 
nitrogen stores are called on and sacrificed in 
this reaction as were used to replenish plasma 
protein when this element was constantly re- 
moved from dogs in Whipple and Madden’s 
classic experiment. 15 

It seems hardly worthy of argument that a 
person is better off before bis nitrogen stores 
have been wasted than after. Surgeons have 
long noted that chronically debilitated patients 
are poor operative risks. Mulbolland and asso- 
ciates reported that their patients whose stores 
of protein were depleted experienced quick heal- 
ing of decubitus ulcers when they were given 
large amounts of amino acid." Patients with 
bums respond much better to skin grafting after 
their nitrogen stores have Iieen repletcd." The 
dogs used in Whipple and Madden’s experiment 
which were depleted of protein were poorly re- 
sistant to all sorts of injurious agents, as compared 
with norma! dogs. 15 In the case of susceptibility 
of liver to chloroform poisoning, the most impor- 
tant absent factor proved to be methionine, and 
replacement of this single element restored 
hepatic resistance to normal. ,c fime may re- 
veal specific defects of this or other amino acids 
in other instances of increased susceptibility to 
toxic agents. It may be that in the protein 
catabolic response to injury the organism v- 


really seeking an excess of one or more specific 


amino acids. Administration ot ammo 


acid- 


fonts Convalescent from Fractures 
clans, 1944, to be published. 


Tr. A. Am. Physi- 


13 Whipple. G. H. r and Madden, S. C. Ilenwlohm. 
Plasma Protein and Cell Protein: Their /merri,^ 
and Construction in Emergencies. Medicine 

3944. 

14. Mulholtand. J. H: Co Tui; Wrixht. A M . 
Vinci, V.. and Shafiroff. B. : Protein MefaMum a. . 
Bed So res. Ann. Surp. 118:1015. 19 5. 

15 . Madden, S. C.: Personal emmumrao-m v, 

author, to be published. 

16. Miller. J. t„ and ; f »;j J jl 1 ' ' ' 

Liver Protection and Fnlwr ' 

Med. 76:421, 1942. 
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individually and in groups, and study of excre- 
tion of specific amino acids during the post- 
traumatic state (as is being carried out on normal 
persons by Holt and Albanese) may provide the 
answer to this question. At any rate, it seems 
justifiable to conclude for the present that, other 
things being equal, full nitrogen stores are a 
valuable asset to the resistance of the organism 
and that prevention of depletion of such stores 
and repletion of them if lost are worthy of thera- 
peutic efforts. 

It is clear also, from the foregoing comments, 
that the capacity to respond to injury with in- 
creased breakdown of protein is an asset to the 
organism. It is the healthy, vigorous, well fed 
patient who responds to a given injury with the 
greatest breakdown of protein. It does not 
necessarily follow that his wound will heal faster 
or resist infection better, for many other factors 
enter into recovery and return to fitness. Never- 
theless, in the present state of knowledge, a wise 
patient should prefer to possess the capacity to 
respond with large losses of nitrogen. He 
should like, also, to have his cellular stores kept 
replete with nitrogenous components for maximal 
efficiency in whatever duties they might be called 
on to perform — provided that, in the keeping of 
them thus stored, no more important functional 
elements of the body are sacrificed. 

Many more data are needed before categorical 
answers can be given to the questions of how 
much protein to administer, and when and how. 
When time is not at a premium, the refilling 
of protein stores should render the protein- 
depleted patient a better surgical risk. During 
convalescence repletion of lost protein should 
also improve his status. Since it is usually 
easiest to achieve a positive nitrogen balance in 
persons who have lost large amounts of body 
protein, administration to such patients of high 
protein diets before operation and as soon after- 
ward as is practicable is clearly indicated. In 
instances in which, owing to a pathologic con- 
dition in the gastrointestinal tract or elsewhere, 
oral ingestion of a high protein diet is impossible, 
amino acids or plasma proteins may be admin- 
istered by vein, with considerable benefit. 

It was previously pointed out that in a vigor- 
ous reactor, at the height of an intense reaction, 
even large amounts of nitrogen, fed as protein 
food or given intravenously as amino acid, fail 
to spare to any appreciable degree the nitrogen 
waste. It has been my experience that healthy, 
vigorous patients rarely have much appetite at 
such a time and forced feeding, either by per- 
suasion or by stomach tube, is utterly imprac- 
tical, and usually impossible. Furthermore, 
forced peroral feeding to sick patients may well 


tend toward embarrassment of the circulation 
by promoting acute gastric dilatation. Forced 
oral feeding of these patients may thus be in- 
jurious. as well as fail to spare body protein. 
It would perhaps be wiser to give the bare 
maintenance protein and caloric requirements by 
intravenous administration of dextrose, amino 
acids and plasma and to feed higher protein diets 
later, after the greatest intensity of the protein 
catabolism has waned. In emergency operations 
on patients whose protein stores are depleted and 
to whom further losses of nitrogen would pre- 
sumably be most harmful, mixtures of amino 
acids, given intravenously during the early 
periods after operation or injury, have proved 
most helpful. le Fortunately, too, these patients 
are the ones in whom positive nitrogen balance is 
easily induced. During intravenous administra- 
tion of a protein hydrolysate Howard and Bigham 
noted that the serum nonprotein nitrogen rose 
to 70 mg. or more per hundred cubic centimeters, 
presumably most of this nonprotein nitrogen being 
amino nitrogen, for the serum urea concentration 
remained normal. 5 No harmful effects were 
noted from the elevation of nonprotein nitrogen, 
and there was a rapid fall to normal with cessa- 
tion of the therapy. 

Concerning the fundamental nature and 
mechanism of the protein catabolism reaction 
there is as yet no knowledge. From the types 
of situations in which the reaction has been 
found, one is tempted to guess that the stimulus 
to its production is probably in some way asso- 
ciated with the absorption of the products of 
devitalized tissue. The capacity to respond to 
the stimulus seems closely associated with the 
amount and availability of body protein. How- 
ever. that it is simply a matter of the degree of 
fulness of the warehouses of protein is unlikely. 
There may be required an intermedian- factor, 
such as a principle of the adrenal or the pituitary 
gland. as suggested by Albright and Browne. 1 ' 
Indeed. Venning found increased quantities in 
the urine of a substance capable of promoting 
gluconeogenesis in adrenalectomized rats during 
convalescence from injury. 16 It is my impres- 
sion, derived from observations in this group of 
cases, that administration of large quantities of 
protein is the most effective way so far found of 
prolonging the protein catabolism reaction ; con- 
versely. undemutrition is the most effective way 
of shortening it. These observations may l>e im- 
portant when it is learned whether a large protein 
turnover is helpful or harmful to rapid repair 
and convalescence in general. 

Finally, of course, many factors other than 
protein metabolism are of greatest importance in 
the over-all picture of convalescence. The' cir- 
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•USE OF OMENTUM TO CLOSE PERFORATIONS OF THE STOMACH 


PHILIP B. PRICE, M.D., and TUNNIE F. LEE, M.D. 

SALT LAKE CITY 


It is common practice to cover perforated 
ulcers of the stomach -with tabs of omentum, 
especially when the adjacent gastric wall is too 
indurated and friable for satisfactory closure of 
the hole with sutures alone. Free omental trans- 
plants, or grafts, have been recommended for 
that purpose, and illustrations of such an opera- 
tion may be found in current surgical textbooks. 

On theoretic grounds it may be questioned 
whether this procedure is sound surgical, prac- 
tice. One might expect the free transplants, de- 
prived temporarily of a blood supply, to be sus- 
ceptible both to the digestive action of gastric 
juice and to infection, which is sure to be pres- 
ent, at least part of the time. In that case the 
safer procedure would be to cover the defects 
only with living omentum, which presumably 
would offer greater resistance to both digestion 
and infection. 

EXPERIMENTAL PROCEDURE 

We have studied this problem experimentally 
by means of operations on dogs. 

Healthy stock animals were used. With the dogs 
under light anesthesia induced with pentobarbital sodium, 
and with aseptic technic, round or oral holes were cut 
in the anterior gastric wall. These artificial perforations 
were then covered with omentum in various ways. The 
t holes were deliberately made larger than the perfora- 
tions encountered clinically because we wished to subject 
the covering omentum to relatively severe tests, and 
also because small holes in the normal gastric wall heal 
too rapidly to present the problems posed by the more 
slowly healing perforations of peptic ulcer. Cotton 
thread was used for sutures and ligatures. All the 
animals were allowed water and food (dog pellets') ad 
libitum after operation. Surviving animals were sub- 
jected to exploratory operation or were killed after 
various intervals, in order to study the process of repair. 

' PROTOCOLS 

The experiments performed and the results 
observed are indicated in the following protocols : 

A. Hole Covered -cith Living Omenta! Patch. — 1. A 
large hole, 3 by 4.5 cm., was cut in the anterior gastric 
wall. After bleeding had been stopped, the hole was 
covered with a double thickness of omentum. Inter- 
rupted sutures around the margins anchored the patch 

From the Department of Surgery. University of Utah 
School of Medicine. 
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in place. This omentum, as is so often the condition 
in dogs, was poor in fat and in places appeared ex- 
tremely thin and delicate. Peritonitis did not develop, 
but the animal seemed unwell and lost considerable 
weight. After twenty-one days the dog was killed. 
The patch, now thick and fibrosed, was tightly adherent 
to the site of the stoma. From the gastric side the hole 
appeared as a shallow crater, 1 by I cm. Microscopic 
sections showed sluggish proliferation of g'astric epi- 
thelium, extensive and dense fibrosis of the omental 
patch and, at the surface of the crater, a layer of 
hyalinization, necrosis and sloughing. 

2. An even larger hole, 3 by 6 cm., was made in 
the anterior gastric wall. A sample of fasting gastric 
contents taken at this time showed 23.4 units of free 
acid and 34 units of total acid. The hole was covered 
with a double layer of omentum, as just described. 
Peritonitis did not occur; the dog remained healthy and 
gained weight. The animal was killed after one hundred 
and five days. The omental patch appeared densely 
fibrosed and adherent The gastric defect had almost 
healed, a small crater remaining. Histologic examina- 
tion revealed superficial inflammatory reaction, necrosis 
and sloughing of the surface of the crater and dense 
fibrosis of the underlying omentum, extending to a depth 
of about 1 cm., at which level normal fat was encoun- 
tered. 

B. Hole Covered with Free Omental Patch. — 1. A 
hole, 1.5 by 2 cm., was covered in the manner previously 
described with a double layer of omentum, but the 
patch was then cut free from the parent omentum. 
Gastric contents contained 30 units of free acid and 
42.5 units of total acid. The animal died within twenty- 
four hours with general peritonitis. Necropsy showed 
that the patch was entirely necrotic and leaked like a 
sieve. 

2. Method 1 was repeated. The hole was 1.5 by 1.5 
cm. The dog used in this experiment likewise died 
within twenty-four hours with general peritonitis. The 
patch was necrotic, with multiple perforations. 

3. A hole, 2 by 2 cm., was covered as before with a 
free patch of omentum. This patch also became necrotic, 
and the dog died with peritonitis. 

C. Hole Stopped with Living Tab oj Omentum. — 1. 
A hole. 1 by ] cm., was cut. A tongue of omentum 
was drawn up over the defect and was fastened lightly 
in place with overlying mattress sutures. Exploration 
after twenty-four hours showed that there had been no 
leakage. Grossly the omentum adherent to the hole 
appeared normal, but microscopically there was a super- 
ficial inflammatory reaction where the plug had been 
exposed to the action of gastric juice. 

2. A hole. 1 by 1.5 cm., was similarly covered with 
a tongue of living omentum. The dog. which remained 
well, was killed after eight days. The omental plug 
was tightly adherent and fibrosed. There had been 
no leakage. Microscopic examination showed beginning 
proliferation of gastric epithelium at the margins o: 
the crater, with acute inflammatory reaction and fibroric 
of the plug generally. Near the surface of the crater 
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peritonitis. In several instances peritonitis was 
averted by the protective action of the parent 
omentum, hut in such cases it would be more 
sensible and safer simply to seal the holes with 
living omentum at operation. 

Although these experiments on healthy canine 
stomachs do not reproduce exactly the situation 
in perforated gastric ulcers, they do suggest that 
living omental or mesenteric tabs can be used to 
cover these defects with less risk than is involved 
with free transplants of omentum. 

SUMMARY 

Living omental patches or tabs were used suc- 
cessfully to cover relatively large holes in the 


stomachs of dogs. Such seals appeared to be 
highly resistant to digestion and infection, giving 
the gastric defects time to heal. 

Free omental transplants similarly employed, 
being temporarily without any blood supply, are 
susceptible to infection and the corrosive action 
of gastric juice. Necrosis and perforation of 
the graft occurred in many instances. 

These experimental results suggest that in 
clinical surgical procedures it is more rational 
and safer to use living tissue than free omental 
grafts to cover perforated gastric ulcers or to 
reenforce lines of anastomosis. 

University of Utah School of Medicine. 



CYSTS OF THE URACHUS 


C. F. SAWYER, M.D. 

CHICAGO 

The allantois is a fetal membrane which de- 
velops from the hmdgut. Externally it 'helps to 
• form the placenta and umbilical cord, and P in- 
ternally the urinary bladder develops as a dila- 
tation of its distal end. 

The intra-abdominal portion of the allantois, 
between the umbilicus and the bladder, is the 
urachus. In normal development this remains 
as the middle umbilical ligament, which is a cord 
passing from the apex of the bladder along the 
posterior surface of the anterior abdominal wall 
to the umbilicus. 

In a small number of cases the obliteration of 
this canal is not completed at birth, and several 
types of anomaly may result. The condition 
has been discovered twice as often in males as in 
females. It is probably most frequently found in 
infants at birth or after separation of the um- 
bilical stump. It may first manifest itself in the 
babj- as some form of irritation about the navel. 

This has been called the congenital type, as op- 
posed to the so-called acquired type, discovered 
■' later in life. This distinction, however, like the 
se of the same terminology in classifying in- 
. uinal hernias, is misleading. All pa'thologic 
onditions of the urachus are basically congenital. 

No doubt there are many instances of patent 
urachus which, because of lack of symptoms, are 
never discovered. 

Vaughan 1 * * * classified the types of patent 
urachus as follows : ( 1 ) the canal which is 

open all the way from the umbilicus to the blad- 
der; (2) the duct which is closed at the bladder 
but open at the umbilicus; f3) the urachus which 
is dosed at the umbilicus but opens into the 
bladder ; (4) the “blind” type, in which both the 
umbilical and the vesical end are closed but some 
intervening part or parts of the duct remain 
open. 

Types 1 and 2 account for the formation of 

fistulas, although because of infection the other m akin°’ me diagnosis. -u .-j,,.,. ...... 

types may form fistulas also. The “blind" type ; las destroyed, there will be no distinctive or 
is responsible for the development of urachal characteristic features of the wall ot the cy.-y 
cysts. Colston = stated that the secretory activity either macroscopic or microscopic. 

1. Vaughan, G. T. : Patent Urachus, Tr. Am. S. A. 

23:273-294, 3905. 

7 Colston, J. A. C. : The Urachus, in Xelson Loose- 

LeaT Living Surgery, New York, Thos. Xelson & Sons, 

1928, vol. 6, chap. 6, p. 373. 


oi the epithelial membrane which lines the pocket 

i/nTn - ma - V .. pr0d “ ce a c -vst at any age. Even 
|f not primarily infected, such an accumulation 
is prone to become so, and manv things mar 
Happen. Desquamated epithdial debris mav 
partially or completely block the canal. The 
epithelial lining of the canal or of a subsequent 
cyst may be more or less completely desfroved bv 
persistent infection. At the same time the 
fibrous tissue wall of the canal or the cyst will 
be greatly increased by the same process. Host 
of these cysts are small and confined to the an- 
terior abdominal wall at or near the midline. 
Their clinical course has been compared with that 
produced by a pilonidal cyst. 

Through chronic exudation and retention over 
a considerable period, some of these cysts may 
increase greatly in size and invade the abdom- 
inal cavity. Some will be the size of an orange 
or grapefruit, but several cases have been re- 
ported in which a mistaken diagnosis of ovarian 
cyst, ascites or even pregnancy has been made. 
Peritonitis due to rupture of a large urachal cyst 
has been described, and there are reports of for- 
mation of fistulous tracts with ovarian and der- 
moid cysts. The development of a malignant 
growth, which is likely to involve the bladder 
early, has been mentioned in the literature sev- 
eral times. This complication may come with 
either a small or a large cyst. 

The distortion produced by a large cyst of 
the urachus may make an accurate diagnosis as 
to its origin difficult. This is especially true if 
there is an entire absence of suggestive history . 

In the reports on large cysts there is little or no 
evidence of previous symptoms pertaining to .he 
bladder. The topographic relationships of a 
large urachal evst and its location and point o: 
attachment to die apex of the bladder, which 
are revealed at operation, must be relied on in 
making the diagnosis. If the epithelial lining 
e trill be no c 
-if the wall - 

which "T 

verify its origin. 

REPORT OF A CASE 

C E. M.. a white i ran aged 64. a ra tiros'! f~ - 
married’ with two grown sons, entered the w-V 
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on Nov. 10. 1942 for examination. At irregular inter- 
vals for several years he had had attacks initiated by 
a slight chill, followed by fever and general malaise. 
The attacks were sometimes, but not always, associated 
with intestinal disturbance. There was some abdominal 
soreness but not much pain. The attacks were unre- 
lieved by bowel movements and lasted one or two 
days. In the last year there had been increasing 
abdominal distress, which was not always associated 
with these attacks. The distress seemed to be intes- 
tinal rather than gastric, but it had no particular pat- 
tern. Frequently it did not seem influenced by the 
type of food eaten. There were distention and soreness 
in the lower portion of the abdomen. The history 
suggested a spastic colon but was not always con- 
sistent with the usual findings. He was not constipated, 
and no blood had been noted in the stools. He had 
lost over 15 pounds (6.S Kg.) in the last year, with 
a decrease in strength and general well-being. 

He was a well built man, being over 6 feet (ISO cm.) 
in height and normally weighing about 200 pounds 
(91 Kg.). Examination of the abdomen showed some 
general distention and a slightly movable mass to the 
left of the midline in the left lower quadrant. There 
was little local tenderness. Proctoscopic examination 
gave no evidence of a pathologic process. Fluoroscopic 



Fig. 1. — Roentgenogram (Nov. 11, 1942) showing the 
colon filled with barium sulfate, some of which has 
passed through the fistula into the cyst. 

examination, made immediately after administration of 
an enema of barium sulfate, revealed marked spasm in 
the lower portion of the colon; but after five minutes 
the entire colon filled to its capacity, and on the 
median side of the sigmoid small quantities of the 
emulsion entered a diverticulum the size of a grape- 
fruit Roentgenograms made after evacuation revealed 
some retention of barium in the colon and in the 
diverticulum. They further showed several small 
diverticula of the sigmoid. Roentgenograms taken 
twenty-four hours later showed the large diverticulum 
in both anteroposterior and lateral projections. They 
revealed it to be nearly empty and in a position adjacent 
to the anterior abdominal wall. The Kahn reaction of 
the blood was negative. There were 3,800,000 red 
blood cells, 10,000 white cells and a hemoglobin con- 
tent of 7S per cent. The urine and the stools were nor- 
mal. 

Operation was advised but not submitted to at this 
time. The patient was placed on a careful bland diet 
and observed frequently. For the following nine months 
he continued to function at his office about half the 
time but was never well, and all previous symptoms 
became slightly aggravated. 

He reentered the hospital on Aug. 17, 1943, and 
roentgenographie and other check-up examinations were 


repeated, with similar results. He had lost 15 more 
pounds (6.8 Kg.), and the diverticulum seemed slightly 
larger. At operation, on August 21, an incision 7 
inches (IS cm.) in length was made slightly to the 
left of the tumor mass. The presenting cystic tumor 
was somewhat movable laterally but not in a superior- 
inferior direction. It was lying just beneath the an-' 
terior abdominal wall, with the cystic, or larger, part 
of the mass in a superior position, while medially and 
interiorly it was continued as one structure, tapering 
down to a firm ropelike pedicle, 4 cm. in diameter. 
This became somewhat flattened and fanned out below 
to be firmly attached to the apex of the bladder and 
the anterior abdominal wall. The cystic mass was 
roughly spherical, with diameters varying from 10 to 
14 cm. Approximately three fourths of the entire outer 
surface was free and smooth, with a normal-appearing 
peritoneal covering. A considerable area of the left 
lateral and posterior surface of the cyst was closely 
adherent to the sigmoid. This was dissected free to 
the point where a fistulous tract existed between the 
inside of the cyst and the lumen of the sigmoid. The 



Fig. 2 . — Roentgenogram (Aug. 18, 1943) showing a 
somewhat larger cyst and the passage of more barium 
through the fistula. 


fistula was doubly clamped and severed, and the side 
next the sigmoid was satisfactorily repaired. The fistu- 
lous opening into the cyst was several centimeters 
distant from the solid, or pedicle, portion of the mass. 
Severing this firm structure allowed the removal of 
the cyst. It did not seem to contain a channel or canal, 
and, although there was a definite blood supply, the 
pedicle was for the most part like the wall of the cyst 
itself, densely fibrous. Sulfathiazole was sprinkled into 
tire field and a Penrose drain inserted before closure. 

The patient made an excellent recovery - , without in- 
fection or other major complications. He had a good 
bowel movement on the sixth day postoperatively and 
fairly regular movements thereafter. He left the hos- 
pital on September 9 and continued to improve. He 
has had no serious symptoms since and has completely 
regained his weight, strength and general health. 

The contents of the cyst consisted of fairly fluid, pale 
brownish red, foul-smelling material. The interior was 
lined by pale reddish gray to light brownish or grayish 
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tan tissue, which was extensively mottled with darker 
red. This lining measured up to 2 mm. in thickness 
and in areas had a coarsely mamillated appearance. 
Tlie remainder of the wall of the cyst consisted of 
fairly dense, firm, grayish white fibrous tissue, measur- 
ing up to 0.7 cm. in width in areas. Microscopic exami- 
nation revealed that dense fibrous tissue presenting 
pronounced chronic inflammation constituted the wall 
of the cyst. The interior was lined by granulation tissue 
with chronic inflammation. At the site, of its detach- 
ment from the colon only was there noted a mucus- 
secreting colonic type of mucosa. 

COMMENT 

This cyst was believed to have been urachal in 
origin because of its anatomic relations. Its 
connection with the colon was thought to be 
incidental. The adjacent colonic wall showed in 
the roentgenogTam small diverticula of the usual 


type; one may surmise that a perforation had 
occurred from the presence of one adjacent to the 
wall of the cyst, with resulting local peritonitis 
and eventual formation of the fistula. It is 
thought that a cyst or a diverticulum , either con- 
genital or acquired, originating from the colon 
would have produced a more abrupt clinical 
episode in its incipiency, would have been found 
at operation to have less free, nonadherent sur- 
face and would have shown some gross or micro- 
scopic indications of its origin. It was evident 
that the large thick pedicle of this cyst con- 
tained an adequate blood supply for survival of 
the cyst, while the fistulous tract and adjacent 
adhesions lacked sufficient vascularity tor sur- 
vival of so large a mass. 

]S2S East Fifty-Third Street. 
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PROPHYLAXIS OF WOUND INFECTION 

STUDIES WITH PARTICULAR REFERENCE TO SOAPS AND IRRIGATION 
L. W. PETERSON, M.D. 

CHICAGO 


Since the time of Lister, the local care given 
wounds — particularly from the standpoint of 
prophylaxis of infection — has been the center of 
much medical discussion. Naturally, the type of • 
therapy used will be influenced by such factors 
as the degree of contamination, the length of time 
since injury and the location, type and extent of 
injun-. 

Various antiseptics, as they have been dis- 
covered, have been used in wounds aS easy sub- 
stitutes for cleansing. It was learned long ago 
that antiseptics strong enough to destroy bacteria 
in wounds would likewise have a harmful effect 
on the tissues. World War I and the good results 
obtained by Dr. -Alexis Carrel 1 in the treatment 
of infected wounds at his hospital at Compiegne, 
France, brought about a widespread acceptance 
of wound irrigation. After experimenting with 
numerous disinfectants, in conjunction with 
Dakin, he concluded that his best results were 
obtained with use of a solution of sodium hypo- 
chlorite in a concentration of between 0.45 and 
0.50 per cent in irrigating contaminated wounds. 

Orr, 2 in 1925, condemned both the mechanical 
and the chemical method of treating contami- 
nated wounds. It was his opinion that both were 
irritating to the body tissues, and he advocated, 
instead, immobilization of the involved part. 

In 1937, Mason 3 emphasized the fact that 
contamination is present in most wounds and 
stressed the importance of converting them into 
clean wounds. This, he believed, one could best 
and most easily accomplish, after first preparing 

From the Department of Surgery, University of Illi- 
nois College of Medicine. 

Dr. Milan Novak, of the Department of Bacteri- 
ology, assisted in these studies, and Mr. E. Hoppe 
gave technical assistance. 

1. McDonell, V. X.: Dakin’s Solution and Carrel 
Technic in Treatment of Infected Wounds, U. S. Xav. 
M. Bull. 12:45-53 (Jan.) 191S. 

2. Orr. H. \V. : Mechanical vs. Chemical Methods 
in the Treatment of Wounds. Journal-Lancet 45:51 5- 
51S i Nov.) 1925. 

3. Mason, M. L. : The Surgical Principles Involved 
in the Treatment of Open Injuries, West. J. Surg. 45: 
239-24S (May) 193;. 


the surrounding skin, by the gentle washing of the 
wound with soap and water followed by irriga- 
tions with isotonic solution of sodium chloride. 

Four years later, Koch 4 stated that in his judg- 
ment there was no method so effective, and none 
which carried so little risk of injuring the ex- 
posed and vulnerable living tissues, as the use of 
plain white soap and sterile water. He advocated 
washing the wound gently but thoroughly for a 
period of not less than ten minutes with soap 
and water applied with soft cotton, followed by 
prolonged irrigation of the cleansed wound with 
warm isotonic solution of sodium chloride. 

The wound toilet described by Whipple, 5 which 
he recommended in the treatment of accidental 
wounds, consisted of a complete debridement 
followed by a thorough irrigation of the wound 
with isotonic saline solution. Kerrigan c reported 
a series of 12,044 open wounds in a five year 
period which had been cleansed with soap and 
water, and he stated that his results were ex- 
tremely gratifying. Estes/ under the heading of 
“Cleansing of the Wound.” recommended that 
the wound be washed very gently with soap and 
water and irrigated with isotonic saline solution. 

In describing the technic used in the Cincinnati 
General Hospital in 1941. Stevenson s condemned 
cleansing or irrigating the traumatic wounds. He 
stated that this is no substitute for thorough 
excision. Irrigating the wound, he believed, might 
spread contamination and transform a dirty 
wound into one that merely looks clean, and the 
surgeon might take liberties with it and not do a 
thorough debridement. 

4. Koch, S. L. : Primary Treatment of Wounds. 

. Minnesota Med. 24:747-749 (Sept.) 1941. 

5. Whipple, A. O.: Essential Principles in Clean 
Wound Healing, Surg., Gynec. & Obst. 70:257-260 
(Feb.) 1940. 

6. Kerrigan, R. L. : Exclusive Use of Soap and 
Water in Traumatic Wounds, Surg., Gynec. Sc Obst. 
75:163-169 (Aug.) 1942. 

7. Estes, \V. J. : Use of Antiseptics in Treatment 
of Open Wounds, Am. J. Surg. 47:369-374 (Feb.) 19-0. 

S. Stevenson, J. M.: Surgical Care of Fresh Trau- 
matic Wounds, T. Missouri M- A. 3S:37S-3S1 (Xov.i 
1941. 
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After studying bis own results and those. of 
other workers in the treatment of soft tissue 
wounds, Meleney® concluded that a prolonged 
irrigation of the wound prior to debridement 
increases the incidence of infection but that a 
short irrigation after a dry debridement may be 
of value. . • 

Ives and Hirshfeld, 10 investigating the work 
of Hunt, found that all the clean surgical wounds 
that they studied were extensively contaminated 
with bacteria, predominantly Staphylococcus 
aureus. Jackson and Jackson 11 applied the work 
of Mason on traumatic wounds to the surgical 
wounds of the operating room, which Ives and 
Hirshfeld proved to be extensively contaminated. 
In a series of 200 cases, which included cases of 
breast amputations for carcinoma, open reduc- 
tions of femur fractures and amputations at the 
thigh for senile gangrene, they washed the 
wounds with dilute green soap and water for 
a period of two to five minutes before closing 
them. They concluded that this treatment did 
not interfere with ideal healing of the wound but 
actually aided in repair, as evidenced by the ab- 
sence of redness, induration and irritation. 

Much has been written about the germicidal 
properties of soap. Walker 12 stated that pneu- 
mococci are highly susceptible to the germicidal 
action of soap and that streptococci are also killed 
bv soap but that staphylococci possess more resis- 
ce to its action. In a series of experiments, 
,,-ak 13 showed dramatically the extreme ettec- 
* , ;nes s of the germicidal activity of soap against 

,!ch common bacteria as hemolytic Staph, aureus, 

.Ion bacilli and the United States Governments 

standard strain for testing anUsepticsC Staphylo- 
coccus no. 209). He found that 20 per cent 
cween soap and 20 per cent white soap in foe 

minutes efther sterilized the cultures or reduced 

the number of bacteria from 2a, 000 per cudic 

^ fact that the gernncidal 
property of soap is unquestionable and that 

^Meieiiey. F. L.:. A f « ^Soft °Part 
Study of the Prevmof InfecU^ ^ g ial 
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(Dec.) 1924. communication to 
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irritative quality of soap in wounds is neither 
great nor particularly damaging, the superiority 
of cleansing with soap and water over .other 
methods of cleansing wounds has not been defi- 
nitely established. Therefore, a series of experi- 
ments on animals were devised and conducted, 
in the hope that information relative to this 
problem could be obtained. 

EXPERIMENTAL METHODS 

In these experiments on the prophylaxis of wound 
infection, both clean and contaminated wounds were 
studied in a series of 76 dogs. The contaminate was 
accomplished by allowing a fixed amount of culture 
of hemolytic Staph, aureus to remain in contact with 
. the wounds for a period of one hour prior to therapy. 
The relatively short duration of the bacterial contact 
made these wounds more closely comparable to sur- 
gical wounds produced in the operating room than 
to civilian or battle injuries. ‘ . , 

All wounds were made on the carefully shaved backs 
of the animals, after first preparing the skin trash- 
ing with soap and water and then painting it U th 
iodine and removing the iodine with alcohol. Pent<> 
barbital sodium was the drug used 35 the ™ ™ d 
agent in all the experiments, and it was admimst 
intraperitonea! ly in a solution. . , 

1 Effect of Soap on the Healing of 

Szdx&iZ-Tttz 
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(5 ^.fin'Sgth 3 Hemostasb obtained^as 
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sion being used as a ^ WJ . fh s ; er j)c gauze to 
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eliminate air-borne e j e carefully irrigated 

one hour, all four mast ^ ch!oride . This was 
with isotonic solution o solution from a 

done by « < JR above the dog 
flask, suspended 3 feet ■ injections. The 

through a set used adapter used to 

needle was removed and WO unds. These 

direct the stream of immediately; 

wounds 'vere.no^";^ mattress sutures ot 
after the irrigations. p placed j n such a way 

black silk were used and spacc a nd would 

that they would not < ^onroximation without penctrat- 
gh ' e it' X Individual collodion gauze dressings 

were then placed over .h" day "’after the wounds 
On the fourth and sc s observations were 

were treated with ' -; mc P n ' for microscopic exnmiru- 
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During the hour pe^od wJl!l ,hc soap 
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tions, theconiunctiva'^ ccnt gre en 
kept flooded with 11 * u ‘ ccnt white soap- 

Sr *-*«g SASm- *> 

day. 
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2. Effect of Scrubbing on the Healing of Noitcon- 
taminated Wounds. — To compare the irritation oi soap 
and mechanical scrubbing with the irritation of the 
soap alone, three of incisions of the same type were 
made on the back of each dog. The first was washed 
gently with cotton and white soap for a period of ten 
minutes; the second, with surgical gauze dressings and 
white soap for the same length of time, and the third 
wound was prepared to be used as a control by just 
soaking it with the same soap for the same length of 
time. After ten minutes all three wounds were irri- 
gated with isotonic solution of sodium chloride and 
sutured and dressed in the manner previously described. 
On the fourth day, the wounds were observed grossly, 
materials for cultures taken and the biopsy specimens 
taken for microscopic examination. 

3. Effect of Soap and Scrubbing on the Healing of 
Contaminated Wounds. — To the wounds of the next 
group of dogs was added bacterial contamination. Six 
incisions were made on the back of each of these dogs 
and contaminated with 0.1 cc. of a twenty-four hour 
culture of hemolytic Staph, aureus. This culture con- 
tained approximately 1,100,000,000 bacteria per cubic 
centimeter. After the bacteria had been in the wounds 
for a period of one-half hour, the first wound was 
filled with 20 per cent green soap, the second was filled 
with 20 per cent white soap and the third was washed 
gently with a cotton applicator and white soap for a 
period of sixty seconds. A gauze-tipped forceps and 
white soap were used to wash out the fourth wound. 
The fifth and sixth wounds were not treated with soap. 
After a period of one hour, each wound except the 
sixth (which was used as a control wound) was irri- 
gated thoroughly with 230 cc. of isotonic solution of 
sodium chloride. All wounds were then closed and 
observed and materials taken for cultures on the fourth 
postoperative day. 

4. Effect of Irrigation with Various Quantities of 
Isotonic Solution of Sodium Chloride on the Healing 
of Contaminated Wounds. — On the back of each of 
the last group of dogs, four transverse incisions were 
made, and, after proper hemostasis, were contaminated 
as described previously. After a period of one hour, 
the first wound was irrigated with 1,000 cc. of isotonic 
solution of sodium chloride in the manner previously 
described ; the second was irrigated with 500 cc. of 
solution, and the third, with 250 cc. of solution. The 
last wound was used as a control and not irrigated. 
The -four incisions were then closed, and an individual 
collodion gauze dressing was placed on each. After 
four days, the wounds were observed and materials for 
cultures taken. 

The technic of the bacterial examination of the 
wounds was as follows: After removal 'of the collo- 
dion gauze with the aid of ether, the incisions were 
painted with tincture of iodine solution. A sterile 
capillary Wright pipet was placed into the wound, 
and fluid, if present, was drawn up the tube for a 
distance of 1 cm. The fluid obtained in this way was 
then emptied into a sterile tube containing 5 cc. of 
warm sterile agar and then emptied into a sterile 
Petri dish and incubated at 37 C. for twenty-four 
hours. After this length of time, the number of colo- 
nics growing in each Petri dish was counted and 
recorded. 

RESULTS OF THE EXPERIMENTS 

1. Effect of Soap on the Healing of Non- 
eontannnated Wounds . — As previously stated, 
all the wounds soaked with the 20 per cent green 


soap, 20 per cent white soap and 10 per cent 
green soap for a period of one hour and the con- 
trol wounds, with no soap, were irrigated with 
isotonic solution of sodium chloride and then 
closed. Eleven dogs were used in this experi- 
ment. Most of the wounds in this group healed 
per primam. No difference in the amount of 
infection could be determined by gross examina- 
tion or bacteriologic study. However, micro- 
scopically there was slightly less inflammatory j 
cell infiltration and slightly more fibroplasia be- ! 
tween the wound edges in the biopsy specimens 
taken from the control wounds. No difference 
could be detected microscopically between the 
wounds treated with 20 per cent green soap and 
20 per cent white soap, but these wounds showed 
more inflammatory response and less fibroplasia 
than the wounds treated with the 10 per cent 
green soap. 

The eyes of the dogs in this group had been 
flooded with soap for a period of one hour — 20 
per cent green soap in the left eyes and 20 per 
cent white soap in the right eyes. In the eyes of 
all the dogs, definite signs of -irritation were 
present. The white soap formed a pseudomem- ! 
brane over the cornea; however, after the eyes 
were washed with isotonic saline solution, the 
underlying signs of inflammation were approxi- 
mately the same in the two eyes of each dog. The 
conjunctival vessels were engorged to approxi- I 
mately three times normal size. The corneas lost 
their luster, and an obvious keratitis was present 
one hour after the soap had been removed. This 
was evidenced by the whitening of the corneas, 
which was still present on observation on the 
fourth day, and no difference could be discerned 
between the actions of the two soaps. 

2. Effect of Scrubbing on the Healing of N on- 
contaminated Wounds . — In the second experi- 
ment '6 dogs were used, and three incisions were 
made on the back of each dog. The first incision 
was washed with gauze and white soap ; the sec- 
ond, with cotton and white soap, and the third, 
which was the control wound, was merely soaked 
with white soap for a period of ten minutes. These 
wounds were then irrigated with isotonic solution 
of sodium chloride and closed. There was a 
decided and consistent difference microscopical!}'. 

This difference did not show grossly, for all 
wounds healed without gross evidence of inflam- 
mation. On the fourth postoperative day, the 
wounds washed with gauze exhibited micro- 
scopically the greatest amount of inflammatory- 
cell infiltration of the wound edges and the least 
fibroplasia. The control wounds, which were not 
washed mechanically but just bathed in the soap, 
showed little or no inflammation microscopically 
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Fig, 2, Photomicrographs oi biopsy specimens taken from wounds on the fourth day after treatment. Sec- 
tion A, taken from a wound scrubbed with gauze and white soap for ten minutes, shows little erider.ee of 
fibroblastic proliferation and a large amount of inflammatory cell infiltration. Section B, taken from a wound 
scrubbed with cotton and white soap, shows less infiltration of leukocytes and many fibroblasts connecting the 
wound edges. The control wound, section C, shows a solid union of the wound edges with practically no 
microscopic evidence of inflammation. 
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factors already included in the previous experi 
merits. The bacteria were left in contact with the 
wounds for half an hour. Twenty per cent green 
soap was added to the first incision and 20 per 
cent white soap to the second incision for a period 
of one-half hour. The third and fourth wounds 
were mechanically scrubbed with gauze and 
white soap, and cotton and white soap, respec- 
tively, for sixty seconds. Each of the first five 
incisions was then irrigated with 250 cc. of iso- 
tonic solution of sodium chloride, and the sixth 
wound was not treated. 

Table 1. — Comparison of Various Methods of Cleans- 
ing Wounds Contaminated with Hemolytic 
Staphylococcus Aureus 


Typa of Cleansing 


.ilra-sse 
Degree of 
Infection * 


Wounds soaked with green soap for one-half hour..., 2.65 
Wounds soaked with white soap for one-half hour.... 2.34 
Wounds washed with gauze and white -soap for stay 

X seconds 1.63 

Wounds washed with cotton and white soap for stay 

seconds 1-54 

ontroi wounds— not treated with soap or irrigation 1.43 
ounds irrigated with isotonic saline solution only... 0.S3 

* 0 Indicates that the wound healed per primam with no 
infection. Infections were graded from 1 to 4, 4 representing 
the most severe grade. 

In the analysis of results of the experiments in 
this series, cultures were practically useless. 

When any fluid was obtained from a wound, the 
culture yielded an innumerable quantity of colo- 
nies. When no fluid was found in a wound, the 
culture yielded from no colonies to six colonies. 

The resultant effects of the bacteria in the 

various wounds treated in the SSrilSS'fl mted wiS tl« standard amount of the colturc .4 

— *■* — ^ ^ 

to the amount and type of exudate obsened. 

The degree of infection in the wounds was arbi- 


, , . , ~ - --- — - wounds 

soaked with green soap and 2.14 for the wounds 
soaked with white soap. 

The majority of the wounds washed with 
gauze or cotton and soap for sixty seconds before 
irrigation became infected, but the degree of in- 
flammation was less in these than in the wounds 
soaked with green and with white soap for one- 
half hour. The average grade given the 
wounds cleansed with gauze and white soap was 
1.66. When cotton was substituted for gauze, the 
average was 1.54. 

After computation of an average of the degree 
of infection in the various types of wounds, it was 
revealed that the least infection was present in the 
wounds that were not treated with soap but were 
only irrigated with isotonic solution of sodium 
chloride; this figure was 0.38, representing a 
minimal amount of infection. 

The degree of infection of the wounds con- 
taminated by bacteria but not subjected to any 
local form of treatment averaged 1.43, which com- 
pares unfavorably with that of the wounds which 
were contaminated and then irrigated with iso- 
tonic saline solution. 

4. Effect of Irrigation with Various Quantities 
of Isotonic Solution of Sodium Chloride on the 
Healing of Contaminated Wounds. — When it was 
discovered that the wounds irrigated with isotonic 
saline solution healed better than any of the other 
wounds, including the controls, it was decided to 
attempt to find out whether there is an optimum 
amount of irrigation from the standpoint of 
wound healing. Accordingly, in a group of 1 1 
dogs, four incisions were made on the prepared 
back of each dog, and each wound was contami- 


JL lit- Uk-C4'- V ' j 

trarily grated from 0 to 4. When the yound 
appeared to have healed per priatam Mb no 
collection of fluid, it was graded 0, and the 

SegreTo'f Section^This Sis determined by 

Of healing, etc. Table 1 summaries the result, o 
this experiment. ■ 


hemolytic Staph. . 

hour, the first wound was irrigated with I.UW 
cc. of isotonic solution of sodium chloride; the 
second, with 500 cc. of the solution, and the 
third wound was irrigated with just 2:0 cc. ot the 
solution. The fourth wound, which was used a- 
a control, was not irrigated. All wounds were 
closed and were observed and cultures taken attc. 
four davs.’ The wounds in this experiment were 
graded from 0 to 4 on each of six points, name,} 
(\) the amount of exudate outside the wo.,..-;. 
(2) the amount of fluid within the v.Onf. . 
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the amount of induration of the wound, (4) the 
degree of wound healing, (5) the presence of 
stitch abscesses and (6) the amount of redness 
of the wound. Again, the cultures were of no 
value in grading the wounds; the majority of the 
cultures showed innumerable colonies of bacteria. 
The result of this experiment is summarized in 
table 2. 

Table 2. — Comparison of Wounds Contaminated with 
Hemolytic Staphylococcus Aureus and Cleansed 
with Irrigations of Various Quantities of 
Isotonic Solution of Sodium Chloride 




Amount of Solution 


Control 

250 Cc. 

500 Cc. 

1,000 Cc. 


Grade 

Grade 

Grade 

Grade 

Exudate 

1.72 

1.45 

0.66 

0.72 

Fluid within wound 

1.45 

0.54 

0.23 

0.26 

Induration 

1.91 

0.91 

0.66 

0.72 

Lack of healing 

1.57 

0.S6 

l.CO 

0.57 

Stitch abscesses 

1.45 

1.1S 

1.33 

1.00 

Redness 

0.1S 

0 

0 

0 

Average * 


1.00 

0.79 

0.67 


* The wounds were graded from 0 to 4, as In table 1. Zero 
represents no evidence of the characteristic indicated. Maximum 
evidence was graded as 4. 


The control wounds in tills experiment, which 
were contaminated with bacteria but not irrigated 
with isotonic saline solution, were the wounds 
most infected. Though the wounds irrigated with 
250 cc. of solution were definitely less infected 
than the controls, the wounds irrigated with 500 
cc. of solution were even less infected, and the least 
infected wounds were the ones irrigated with 
1.000 cc. of isotonic saline solution. 


SUMMARY 

There is no doubt as to the efficacy of the vari- 
our soaps as germicidal agents. However, in these 
experiments, when the soaps were placed in ac- 
tual contact with the uncontaminated fresh 
wounds, they produced a definite but slight irri- 
tation. This was noted only on microscopic ex- 
amination ; gross examination revealed no differ- 
ence between control wounds and wounds into 
which soap had been placed. However, in wounds 
which were contaminated by placing a given 
amount of a culture of Staph, aureus within their 
depths and then exposed to soap, there was a 
definite increase in signs of infection over those 
found in the control wounds not exposed to soap : 
'green'’ soap was found more irritating than 
“white” soap. 

The harmful effect of mechanical washing of 
the wounds is in direct proportion to the coarse- 
ness of the material used. 

These experiments indicated that of the various 
methods studied the cleansing of contaminated 
wounds by a gentle irrigation with isotonic solu- 
tion of sodium chloride is the most effective 
prophylaxis of wound infection. Contaminated 
wounds treated by this gentle irrigation healed 
with less evidence of infection than did control 
contaminated wounds subjected to no treatment 
other than closure at the specified time. Best 
results in cleansing these small wounds were 
obtained by irrigating them with 1,000 cc. of 
saline solution with no scrubbing, utilizing the 
force of the stream as the washing mechanism. 
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EXCHONDROMA 

Seven cases of enchondroma constitute this 
group, in all of which the tumors occurred in 
females from 14 to 54 years of age. The patients 
were cognizant of their tumors from one to 
thirty-two years. The tumors grew slowly ami 
progressively in 5 patients and after a long sta- 
tionary period in 1. Mastectomy was performed 
in 1 case, and in the remaining cases the treat- 
ment was excision. The postoperative course 
in all instances proved uneventful. Six months 


During the past century an interesting litera- 
ture pertaining to a group of rare tumors of the 
breast has developed. Collectively they are 
characterized by the presence of bone, cartilage, 
fibrous tissue and pleomorphic dells; and, depend- 
ing on whether these elements are found alone 
or in combination, the tumors have been reported 
as chondroma, osteochondroma, chondrosarcoma, 
osteochondrosarcoma, osteosarcoma, osteoid sar- 
coma, giant cell sarcoma, myeloid sarcoma, mixed 

tumor, osteoclastoma and teratoma. in an instances — ~ 

In 1700 Bonet 1 reported observing in a female a f ter operation a recurring tumor was rcmo\ < 
breast a stony hard mass “which could not be cut Cambria’s case. As to the observa ions ^ 
with a knife.” Since at this period microscopic physical examination, a palpable m. ~ V 
study of tissue had not evolved and also because served t0 occupy any portion of r . 
stony hard tumors were called bony or carh- (the le ft ,n 4 cases nd d* n> * 
larinous it would be inaccurate to refer to this These masses were well circum c . 
eariy° contribution ,s the first example of . e „„„ a „d free! y move , . :»d ™ 
tumors under discussion. The same critical atti- that of a cherry to that of a h ^ ^ ^ 
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rSo‘”tS“„S frL. from about 1° 

other cases were described. ” — wo uld not 
but 8 10 of these reports and fed that « 
be amiss to present an analysis of them. 
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tumor renewed its growth and increased from in females from 12 to 89 years of age. Most 

“acorn to pullet egg size.” Significantly, the patients were aware of the growth for a long 

recurrence was composed of hyaline cartilage, time, nine to forty-nine years. In addition to 

indicating its true neoplastic potentialities. consciousness of a mass, 2 patients experienced 

Facts worth noting are that no case of enchon- pain. 13 In 1 of these this did not happen, until 
droma of the human breast has been reported the tumor ulcerated through the skin and became 

since 1909 and that there are no data on the infected. In those cases in which the tumor 


Table 1 . — Enchondroma 
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those discovered one to. nine months before 
medical consultation. 

In regard to physical observations, either 
breast was likely to be involved. The growths 
as a rule were freely movable. Only one became 
adherent to the skm, and this one ulcerated. 

The patients were treated either by simple mas- 
tectomy or by excision. In 1 instance a radical 
operation 11 was done. Of the 6 patients for 
whom there were follow-up data, 2 were living 
one and four years after operation. The re- 
maining 4 suffered recurrence in six to twelve 
months and were dead in one to two years. 
The prognosis is thus essentially poor. 

The tumors varied from “pigeon egg, goose 
e SS> apple size, to twenty centimeters” in diam- 
eter. In general they were irregular, round and 
sharply demarcated, and some were encapsu- 
lated. 15 Their color was given as gray-white 
and their consistency as dense, firm and hard. 


In the case of Berner autopsy disclosed metas* 
tases to- the chest wall, pleura and lun^s a- 
well as recurrences in the skin about the operative 
scar. The pulmonary metastases were nodular 
and varied in size and distribution through the 
two lungs. Microscopic examination of the pul- 
monary tumors, of the mass in the wall of the 
chest and of the cutaneous recurrences showed a 
picture similar to that of the original tumor, 
namely, of cartilaginous composition and rich- 
ness in giant cells. In Morton’s case the gluteal 
metastasis was found to contain many round cells 
and cartilage undergoing calcification. In the 
breast the cells were of the spindle type. 

OSTEOCHONDROMA 

Eight cases of osteochondroma comprise tin's 
group. The essential available clinical darn are 
summarized in table 3. Thereto the ’following 
supplemental facts should be added, namely that 


Table 3. — Osteochondroma 


Author 

Durham: Brit. It. 3. 2:1019, 1SS3 

Battle: Tr, Path. Soc. London 37:473, 1SS0... 

Leser: Beitr. z. path. Anat. u. Physiol. 11 : 
3S2, 1SS7 

Sehrt: Beitr. z. klin. Chir. 55:559, 1907 

Cherrier and Delral: Bull, et m£m. Soc. anat. 
de Paris 83 : 5S6, 1910 

Fowler: Northwest Med. 24:199, 1925 

ik-e: Brit. J. Surg. 14:393, 1920 

aki: Deutsche Ztschr. f. Chir. 219:413, 1959.. 


Tear ot Tumor 

Publica- Age of Pirn Dis- 


tion 

Patient corered 

Symptoms 

Treatment 

FolloW'Up 

2S53 

23 

Xo history 

So history 

Excision 


3SS6 

73 

Syr. 

Mass 

Mastectomy 

So recurwsc* in 
9rao. 

1SS3 

C7 

36 yr. 

Mass 

Excision 

Sort 

1907 

U 

Emo. 

Mass 

Mastectomy: 
axilla cleared 

Sort 

mo 

56 

2 mo. 

Mass 


Xo re 

1925 

67 

10 mo. 

Mass; pain 

Radical 

Soo* 

1927 

50 

9 mo. 

Mass 

Mastectomy 

Xone 

1929 

76 

6 mo. 

Mass 

Excision 

Sort 


While some tumors presented a uniform appear- 
ance, others were in part hard and in part com- 
posed of solid soft tissue. Several were cystic. 
Three tumors contained areas of calcification. 


All the tumors contained cartilage in varying 
amounts and variously distributed through a 
fibrous or cellular stroma. The cells w'ere of 
diverse types, being spindle, round, oval or poly- 
morphous. Three tumors 25 contained large 
multinuclear giant cells. Lecene described the 
cells in the case reported by him as of the 
“epulis” type. The stroma in a few cases ap- 
peared myxomatous. 27 In 3 cases remnants of 
glandular tubules were found in the tumor. 


^ C. A.: Tr. Path. Soc. London 34:327, 
: ene, P.: Rev. de chir., Paris 33:43-4. 1905. 
^er, 0.: Ztschr. f. Krebsforsch. 46:232, 1937. 
poulsen, K.: Arch. f. 

k C Tumors of Mammary 


the tumors as a group were of slow growth, 
continuous in some cases and periodic in others ; 
that only 1 patient suffered pain, and that the 
physical examination revealed a firm, freely 
movable, nontender mass, the overlying skin oi 
which was smooth and uninvoked. 


Grossly the tumors were hard and lolmfatcu 
and varied from a few millimeters to 10 cm. m 
diameter. All were well demarcated, and lour 
were encapsulated. While three specimens were 
evstfe, five others were solid and compmed 
largely of gray tissue in which, in some caw, 
bone and cartilage were grossly detectable. 

Microscopically the tumors were composed m 
fibrous tissue, cartilage and spongy bone. In 1 
case there was also osteoid tissue. 
and multinuclear giant cells constituted the ecu 
lar components of the tumors. Tr.c 
these elements varied from case to ca-c.^ 
nsfances glands were found in th-s tumor. 
Fowler's case calcification was s.io -a. 


General Problem 
Arch. Path. 29:5 


of Cartilage ami 
;9 (May) 19-1 A: 
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OSTEOCHONDROSARCOMA 

In most of the cases in this group osteochon- 
drosarcoma occurred in persons who were in the 
sixth decade and all of whom were older than 
40 years. In contrast to the persons whose 
cases are summarized in the previous tables 
(who had growths for many years), the majority 
of those with growths of this type came under 
medical observation comparatively early. Their 
tumors varied in size and in rate of growth. 
In a case in which the neoplasm was neglected 
it attained the dimensions of a man’s head, be- 
came fixed to the skin and ulcerated. 

Arnold’s patient noted a gradual enlargement 
of the breast. The surmise that there was an 
abscess led to the making of an incision. Since 


morphous in character. Large and multi- 
nucleated giant cells were noted in 7 cases. 
Bauer described as many as three hundred nuclei 
in the giant cells of his patient. The tumor in 
Kurosu’s patient simulated an epulis growth. 
Two of the neoplasms were in part fibroade- 
noma. 19 

A word must be said concerning the nature 
of the recurrent tumors and the metastases in 
those cases in which autopsies were performed. 
The pulmonary metastases in Stilling’s case con- 
tained osteoid tissue, cartilage and cellular ele- 
ments. Two separate and distinct nodules were 
removed from Le Riche and Cavaillon’s patient. 
One was carcinoma; the other, sarcoma con- 
taining cartilage and bone. At autopsy recur- 
rent growths were found in the axilla and wall 


Table 4. — Osteochondrosarcoma 


Tear of Tnmor 

. Publica- Age of First Dis- 


Author 

tlon 

Patient 

covered 

Symptoms 

Treatment 

Folio w-TTp 

Heurtaux; Bull, et mem. Soc. de chir. de Paris 

1 : 94, 1S75 

1S74 

52 

6 mo. 

Mass; pain 

Mastectomy 

Recurrence in 6 mo.; 
death; no autopsy 

Stilling (case 2): Deutsche Ztschr. f. Chit. 13: 
247, 1SS1 

1S31 

53 

1*£ yr. 

Mass 

Excision 

Died following oper- 
ation; metastasis to 
long 

Arnold: Virchows Arch. f. path. Anat. 1-4 S : 
449, 1S97 

1397 

07 

6 mo. 


Mastectomy; 
axilla cleared 

None 

Lericha and Oavaillon: Bull, et mthn. Soc. 
anat. de Paris S3 : 400, 1903 

1903 

40 


Mass 

Mastectomy 

Recurred; death in 

2 mo. 

Kaufmann: pathology for Students and Prac- 
titioners, translated by S. P. Relmann, Phil- 
addnhia. P. Blakiston's Son & Co., 1929 

1922 

52 

Xo history 

Xo history 

Mastectomy 

Death in 1 yr.; no 
information 

Kurosu: Ztschr. f. Krehsforsch. 20:99, 1927.... 

1927 

SO 

6 mo. 

Mass 

Busser: Ann. d'anat. path. 5 : $40, 1923; 6 : 
1247, 1929 

1929 

50 

2 

Mass 

Mastectomy: 
axilla cleared 

Recurrence in 1 yr. 

Banet: Bull. Big a contra cl cancer 8:321, 1933 

1933 

57 

2yr. 

Mass 

Radical; 

roentgen 

Well at 5 mo. 

Sailor (case 4): Am. J. Cancer 31 : 1S3, 1937.... 

1937 

59 

6 wk. 

Mass 

Mastectomy 

Well at 2 yr. 

Raso: Pathologica 20:229, 1937 

1937 

45 

2 mo. 

Mass 

Radical 

10 mo. metastasis to 
lung; no autopsy 

Sullivan: Illinois M. J. S2 : 140, 1942 

1942 

43 

2 mo. 

Mass 

Excision 

None 

Freshman: Rocky Mountain M. J. 37 : 931, 1940 

1942 

52 

Syr. 

Mass 

Radical 

Well at 10 yr. 


healing did not follow, the breast was removed. 
In Sailor’s case growth was rapid; in the re- 
maining cases no note was made of .the rapidity 
of growth. In 3 cases the tumor proved defi- 
nitely malignant ; in 2 the patients remained 
well two to ten years after operation. No follow- 
up information was given in the remaining 5 cases. 

The largest 'tumor measured 16 cm.; another, 
S by 10 cm. ; the smallest was the size of a 
pigeon’s egg. A few were freely movable and 
not fixed to surrounding structures. One tumor 
was described as sharply demarcated. Most 
were solid. Cysts were present in 3 cases. 1 ' 

Microscopic examination revealed bone and 
cartilage in all the tumors. All were richly 
cellular, the cells being round, spindle and polv- 

1S. Arnold. S. K.: Virchows Arch. f. path. Anat. 
14S:449, 1S97. Sullivan. S. J.: Illinois M. J. S2:140. 
1942. Freshman, A. V., and Kurland. S.: Rocky 
Mountain M. T. 37 :9S1. 1940. 


of the chest. These consisted of “complex car- 
tilage.” There were no generalized metastases. 
Busser first considered the tumor in his patient 
to be an adenofibroma exhibiting metaplasia of 
bone and cartilage. In the recurrence lie noted 
cartilage, osteoid tissue, osteoblasts, numerous 
giant cells and areas of fibrosarcoma. The last 
was not seen in the original tumor. Removed 
from the thigh of Raso’s patient was a metastatic 
growth coptaining bone and cartilage as well 
as cellular elements. Bone was not noted in the 
primary growth. 

OSTEOSARCOMA 

As can be seen from table 5. “ossifying 
sarcoma’’ of the breast accounts for a small group 
of cases. In Schreiner’s case the tumor wn=- 
stationary for thirtv-ninc years, after which it 

19. (a) Busser. F. : Ann. d'anat. path. 5:349. 1 924. 
(70 Rasn. M. : Patholncica 29:229. 1937. 
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grew rapidly. This patient died from intra- 
thoracic metastasis one .year after operation. The 
only clinical symptom in the entire group was a 
sense of mass. 

Gross descriptions are meager. In general the 
tumors were globular, hard and cystic. ’ All 


contained bone. In Sutton’s case the microscopii 
picture was so similar to that of osteogm 
sarcoma of bone that the patient was submitted 
to careful examination for a primary osseon 
tumor. Beckton noted the presence of consider 
able fibrous tissue and areas rich in cells, par 


Table 5. — Osteosarcoma 


■ 

Tear of 


Tumor 





Publica* 

Ase of First Dis* 


Treatment 

Follow-Up 

Author 

tion 

Patient 

covered 

Symptom 

Stilling (case 1): Deutsche Ztschr. f. Chir. 15 : 

1SS1 

66 

6xno. 

Mass 

Excision 

pied 2 years later; 
no act op*)' 

247, 1SS1 

Sutton: Arch. Middlesex Hosp. 19:9S, 1910... 

1910 

73 

2 mo. 

Moss 

Mastectomy; 
axilla cleared 

None 

Bcckton: Arch. Middlesex Hosp. 27 1 215, 1912 

1912 

62 

5 mo. 

Mass 

Mastectomy; 
axilla cleared 

None 

Schreiner and Thlbeaudeau: Ann. Surg. 95: 

1932 

57 

40 yr. 

Mass 

Excision; later 
mastectomy; 

Thoracic 
died In 1 year; no 

433, 1932 





postoperative 
roentgen therapy 

autojwy 

Gomori: Am. J. Surg. 33:150, 1936 

1936 

64 

6 mo. 

Mass 

Mastectomy 

None 


Table 6.— Osteoid Sarcoma; Giant Cell Sarcoma 


Author 

Laneereaux: Bull. Soc. annt. de Paris 33 * 
283, I860 

Howard: Tr. Clin. Soc. London 7: 106, 1871.... 

Stilling (case 3): Deutsche Ztschr. t. Cbir. 15: 

pmie’r: 1S Bull. et mem. Soc. anat. de Paris 4. 

Voetzeif^Sn Beltrag ear Kenntnls der rihro- 
* adenomo der weiblichen Brustdmse, Berlin, 

G. Schade, 1892 „ . . ,c, ,co 5 . 

Snow. Tr. Path. Soc. London 40.164, 16Sk> 

Manz: Beitr. z. klin. Chir. 13-66. 

Heuter and Karrenstcin: Virchows Arch. f. pa‘ h - 
Anat. 183 : 483, 1900 

Lorrain and Menard: Bull, et atm. Soc. anat. 
do Paris S4 : 103, 1900 

Desmarest and Masson: Bull, et mfm. Soc. 

anat. de Paris 87 : Sol, »» 

Orlando: Osp. magglore l-ol^ t 

Moure and de dong: Bull, et mem. 

Path. Soc. 10:117. 

Pryfj. Path. & Bact. 30:52S, 

Edelmann: Beitr - P«th. Anat. u. * •»* 

Path. 78 I MS, 1927 00 : j W , 

«* 

H ST l'?wVda«n«rO=?^. E “^ ^ 

Dcntsche-Ztschr. L -340:181.- 
E " franc P i’dtticif du cancer 

Pi Stetano: ’SX *■* 

Soto) iesso 1) ■ 19{0 

^ Acta path, etmlcmhtol. Scan- 


Tearol Tumor 

Publica- Ageol First Dip 
tion Patient covered 


I860 

46 

Sroo. 

1674 

Gi 

33 yr. 

lfSl 

59 

10 yr. 

1S00 

So history 

1S91 

Xo history 

1695 

1695 

62 

52 

3 mo. 

1906 

Si 

12 yr. 

1969 

$6 

Mate 

1 yr. 

1912 

52 

12 yr. 

1913 

1914 

Xo history 

67 =W- 

1919 

*• . 

G mo. 

1927 

55 

5 mo. 

1927 

61 


3929 

1932 

57 

Gi 

2 mo. 

6 mo. 

19S2 

27 

39 yr- 


CO 

39 Jf. 



Z wk 

3935 

Si 

10 yr- 

3906 

GS 

I mo. 

1937 

19i0 

& 

50 

29 yr- 

.... 

C2 

2 mo. 


Symptoms 

Slow-growing 
tumor which 
ulcerated; lan- 
cinating pain 
Recurring 
tumor 
Mass; pain 


Treatment 

Excision 


Follow-Cp 

Foilow-up prriod 
too short 


sssssr 

Sine treurrenres, 
ileath; autupfy 


Mastectomy 


Vo furfher history 
Rapidly grow- Radical 
inn mass 

Ma c S station- Mastectomy 
ary for 33 years 

Rapidly srow* Non** 
Journo* 


Mass 

M <155 
Mass 
Mass 

Mass 

Ma f s 

Ma«« 

Mas* 

JIs« 

M a«s 

iU'i 

Mas* 


Ma'« 

Sfa*s 


Ms” 


Radical 

Mastectomy 

Mastectomy 

Radical 


ExdMon 

Radical 

ExrWrm; 

radical 

Fxcl"'l 


Exri* .’on; 

rsd.'nm 


Radical; c sr ' 
tJiar** 

T.tr 


Recurrence 

Recurrence in 5 !»«•« 
death in 1 r »r *«« 
xncta*ta‘l< to lurifr 
peath shortly after 

fl dmi"ion to hos- 
pital 

.S‘o followup 


jv-ath to - 
AxlMafr n o*V* 

{nvolv^t 
jvflil) in Jo mi. . 
prohat !y tf/D 
tr,eta»tn» « to r. 

no autop'y 

Nor* 

lyrtirrer.^ in -.no 

p-itfi in n-> 

Soma: c'i 
tiMSh h 7H r^‘ 
apparently fr> •" 

r>irf-v - 1 r ' : 

n?ro. 

rr*ts* :< * N to . ' r 

iV-m: f * ,r '- r KY K i 
1 year M!'f * s • 

e.tr^r.yrdiMt^ 
jK-itb in'.r. e , f ' 


p-lrr'r.srr 
*■«; In 
IT r**>. 


*r.~ y. **'*■»* 

../y-iH'' 
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ticularly giant cells having as many as sixty 
nuclei. The histologic picture in Schreiner’s 
case was essentially similar, except that some of 
the connective tissue had undergone myxomatous 
change. 

osteoid sarcoma; giant cell sarcoma 

A variety of descriptive names have been 
coined for the tumor now to be discussed. It is 
one rich in polymorphous cellular elements, the 
most characteristic of which is a large giant cell 
having as many as twenty-five to sixty nuclei. 
These cells have been likened by some writers 
to those of the epulis tumor ; by others, to osteo- 
clasts. By the French they have been called 
mycloplaxcs and by the early English writers 
“myeloid cells.” In addition to cells, these 
tumors may have a dense fibrous stroma and, 
in the most typical cases, osteoid tissue contain- 
ing cells resembling osteoblasts. Decision as to 
cases belonging in this group proved difficult 
because many appearing for other reasons to do 
so lacked descriptions of osteoid tissue. This 
of course may have been due to the fact that 
such tissue was absent. However, a recent ex- 
perience of one of us (A. R.) demonstrated that 
osteoid can be easily overlooked, for in a case 
being studied it was not found until many sec- 
tions from diverse parts of the tumor had been 
prepared. This led us to the belief that absence 
of a description of osteoid was not sufficient 
grounds for excluding a tumor from member- 
ship in this group, and our table is compiled 
accordingly. Hartmann and his co-workers appar- 
ently had the same thought, for, despite the fact 
that 1 of their patients bad osteoid and 2 did 
not, they nevertheless considered the cases of 
all 3 as identical. Thus grouped, there were 25 
cases, 10 with osteoid tissue. In the remainder 
it was either absent or. if present, unobserved 
or not described. 

The age distribution of the patients can be 
gathered from table 6. Of interest is the fact 
that in many instances the tumor had been 
present for many years (thirty in 1 instance). 
In general tumors of long standing grew slowly, 
either progressively or periodically. Some grew 
rapidly in the latter part of their course, while 
others, especially those recently described, grew 
rapidly from the time they were first noticed. 
The principal symptom was a sense of mass. 
Several tumors became adherent to the skin and 
ulcerated. In a few instances the growth soft- 
ened and fluctuated. It was not unusual for the 
skin overlying the tumor to become violaceous 
and for the veins to become prominent. The 
modes of treatment varied from simple excision 


to radical surgical procedures. None seemed 
to affect the ultimate course, for in cases fn 
which data were available they showed the out- 
come to be invariably fatal. Recurrence occurred 
within five months and death within twelve to 
fourteen months or earlier. 

Grossly the tumors were characteristically 
circumscribed and in some cases encapsulated. 
Cysts filled with disintegrated hemorrhagic 
material were observed in many cases.- The pre- 
served solid portions were usual!}’ gray, reddish 
gray and soft. Their size varied from that of 
a small walnut to as large as 30 by 28 by IS cm., 
and they weighed up to 4,500 Gm. 

The histologic features have already been 
mentioned. 

In cases of neglected tumor the growth in- 
filtrated the thoracic cage. In cases in which 
treatment was given the tumors frequently 
recurred in the scar. The lungs were the usual 
site of metastasis. In 1 case metastases were 
found in the heart. 20 In cases in which it was 
possible to study the metastases and recurrences, 
the tumor reproduced the parent growth grossly 
and microscopically. The same cystic changes 
were seen. Also present were the characteristic 
giant cells and spindle cells, and, finally, even 
osteoid was reproduced. 

« 

MIXED TUMOR 

Mixed tumor has been infrequently re- 
ported. The majority of the reports appearing 
in the literature have been contributed by French 
investigators, and it was they who gave them the 
name of tunwurs mixtes. The tumors may 
involve either breast, are circumscribed and 
freely movable and have attained sizes up to that 
of a fist. Only one 21 seems to have grown 
rapidly from the time it was discovered and to 
have recurred after removal. The chief char- 
acteristic of the tumor is the presence of cysts 
lined with stratified squamous epithelium. Some 
cysts contained keratin. In 1 case hair follicles 
were present. 22 In another there was, in addition, 
tissue resembling giant cell sarcoma. 21 Two con- 
tained cartilage 33 and 1 osteoid tissue. 226 One 
tumor appeared to be fibroadenoma 226 in which 
epidermoid cysts were also observed. 

20. Stillintr, H. : Deutsche Ztschr. f. Chir. 15:247, 
1SS1. 

21. Xadal, P. : Bull, ct mem. Soc. anat. de Paris 
S5:616, 1910. 

22. Gioia, T., and Bianchi, A.: Semana med. 2:1193, 
1950. 

23. (al D'AlIaines, F., and Hielv, J. : Ann. d’anat. 
path. 5:351, 192S. (6) Duboucher, H. ; Montpellier. J., 
and I-affarcuc. P. : Alcerie med. 30:570, 1954. 
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TERATOMA AND CJJONDROLIPOMA 

Two tumors of particularly rare occurrence 
are teratoma and chondrolipoma, only 1 of each 
being reported: In 1923 Mclver 24 described in 
a 60 year old woman a tumor, which in three 
months grew from the size of a walnut to that of 
an orange. After removal it proved to be 
spheroidal, and in it was an alveolar process 
with teeth. On microscopic examination, osteoid, 
cartilage and connective tissue were also found. 

In 1906 Sick 25 noted in a 72 year old woman 
a mass composed of cartilage and fat which he 


tumor was the size of a goose egg, cirmm 
scribed and composed of fibrous tissue, fusitu. 
cells and cartilage. His description of the card 
nomatous elements was not clear. Yon Hackers' 
who conducted the pathologic study of Lange‘; 
tumor, concluded that the specimen was a mi.v « 
tumor containing cartilage and bone which 
doubtless originated in -a cystadenomn of the 
breast and parts of which later changed to car 
cinoma. Gross described a circumscribed tumor 
composed of bone in which elements of carcinoim 
were present. He felt that the primary growth 


Table 7. —Mixed Tumor 


Author 

Xecene: Bull, et mem. Soc. anat. de Paris 70: 

C9S, 1904 ^ 

Sadal: Bull, et mem. Soc. anat. de Pans bo: 
616, 1910 

B’Allaines (case 1) and Hiely (case 2): Ann. 

d’aoat. path. 5:361, 192S 
Gioia and Blanch!: Semana med. 2:1193, 1930 
Duboueber and others: Algerie mtd. 3O:a,0, 
1934 


Tear of 
Publica- 
tion 

Age of 
Patient 

Tumor 
First Dis- 
covered 

Symptoms 

Treatment 

1904 

64 

2 mo. 

Mass 

Mastectomy; 
axilla cleared 

1910 

44 

2 mo. 

Mass 

Mastectomy 

392$ 

1928 

•19 lyr. 

No history 

45 (man) 

19 Many 

months 

Mass 

Excision 

1930 

1934 

Mess 

Excision 


Follow I'p 
>Conc 

Kfrcuir’-ft in • mo 

>'ozv? 

Sose 

None 



Author 

agner: Arch. d. Heilk. - ■ 215, 1«1 


,:s: Am.. J. it. Sc. »4:491, 2SSt.... 

»n: Bolt. d. sc. med. di Bologna 
’:302, 1S91 

Cano: Arch. i. Win. Chir. 103:153, 
M3-1914 

>ibig: Virchows Arch. i. P ftth - 

mat. 256 : 42, 1993 

■hi: Beitr. z. Win. Cbir. 140:^, 

929 

dd and Breslin: Am. J- Cancer 31 • 
07, 1937 


hope: J. Path. & Bact. 4 S: 429. 


Tear 

1SS1 

Age 

53 

Onset 

2yr. 

Symptoms 

Mass 

Treatment 

Excision 

1SS1 

51 

SO XT. 

Mass 

Mastectomy; 
axilla cleared 

1HS 

74 

Omo. 

Mass 

Mastectomy 

1S91 

*51 

9JT, 

Mass 

Excision 

1914 

49 

3x00. 

Mass 

Radical 

1925 

19-17 

50 

55 

Several 

months 

Smo. 

Mass 

Mass 

Mastectomy 

Radical 

1937 

59 

29 yr. 

Mass 

Excis'd 

19C9 

63 

Syr. 

Mess; 

pain 

Radical 


farcom* 


rr.rrsiS'f-:" 
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zsrsss~:’,s~r 

■ this croup, like those m the 
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Z. X* CarOTOma ... 
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“The tumor contained numerous giant cells, 
polymorphous elements, cartilage, osteoid and 
carcinoma." Budd and Breslin reported on a 
tumor part of which was osteogenic sarcoma and 
part carcinoma. In places these elements were 
intimately intermixed. Typical epulis-like cells 
were present. 

CARCINOSARCOMA 

It is our intention, not to review the literature 
on carcinosarcoma, but only to note that in some 
of the reports it is stated that the sarcomatous 
portion of the growth contained epulis-like cells 
in large numbers as well as spindle and poly- 
morphous cells, so that there was a strong 
resemblance to osteoid giant cell tumor. In this 
group fall the cases of Billroth, 27 Fox, 2S 
Helwig. 29 Schlagenhaufer 30 and possibly that of 
Wilensky. 31 

COMMENT 

A group of cases of osteogenic and chondro- 
genic tumors arising in the breast have been 
studied. As can be seen from the relatively few 
reports which have appeared in the literature 
since 1700, their occurrence in human beings has 
been uncommon. In contrast, such tumors were 
found more frequently in breasts of lower 
mammalia (dogs, goats, cows). In 1860 Vir- 
chow 32 stated that chondroma was unusually 
frequent in dogs. In 1910 Glendining 33 like- 
wise reported fibrochondroma, ossifying chon- 
droma and chondrifying fibrosarcoma in dogs. 
More recently Allen 17c corroborated Virchow 
and Glendining, reviewed the literature, and 
added 4 more cases of canine tumor and 1 of a 
similar tumor occurring in a human female. 

When individual cases of chondroma, osteo- 
genic sarcoma, giant cell tumor and the others 
are compared one with the other, no interrela- 
tionship may be seen. However, when all the 
cases are studied and viewed as a whole, basic 
similarities become apparent. Then such differ- 
ences as do exist appear to be due to varying 

27. Billroth, T., and Luecke, A. : Handbuch der 
Frauenkrankheiten, Stuttgart, F. Enkc. 1SS6, vol. 3, 
p. 38. 

28. Fox, S. L.: Ann. Surg. 100:401, 1934. 

29. Helwig, F. C. : Carcinoma of Breast Combined 
with Giant Cell Sarcoma, Arch. Path. 4:162 (Aug.) 
1927. 

30. Schlagenhaufer: Zentralbl. f. allg. Path. u. path. 
Aunt. 17:3S5, 1906. 

31. Wilensky, A. O. : Proc. New York Path. Soc. 
19:113, 1919. ' 

32. Virchow, R. : Die krankhatten Geschwiilstc, Ber- 
lin. A. Hirschwald, 1863, vol. 1, p. 134. 

33. Glcndining, B.: Arch. Middlesex Hosp. 19:19S, 
1910. 


degree of development of the different tumor 
elements or to the fact that some one element 
has developed either not at all or so slightly as 
to escape notice. This is well .illustrated by a 
study of individual reports. Thus' Guerin pre- 
sented his case as an instance of typical osteoid 
sarcoma, which in truth it appears to be, except 
that a small amount of cartilage was present. 
The growth observed b\- Morton was described 
by him as composed of cartilage and a moderate 
number of spindle cells and large, multinucleated 
giant cells. Only after a committee restudied 
his case was osteoid tissue noted. In Raso's 
patient the primary tumor contained cartilage. 
In the. metastasis there was, in addition, cartilage 
undergoing ossification. Thus a tumor which at 
first seems to belong in a certain category is 
later grouped in another because of added obser- 
vations. Certain threads of similarity relate these 
seemingly different tumors to each other. In 
almost all, for instance, the same cellular com- 
ponents are found — spindle, polymorphous and 
large multinuclear giant cells. Furthermore, in 
many cases the parent tumor appears to have 
been a fibroadenoma. So, to us at least, it seemed 
that a particular tumor could properly be classi- 
fied as belonging to several groups. For this 
reason it is our opinion that, however a given 
case may be classified, it is sound judgment to 
regard all these cases as related. 

References to the fact that portions of tumors 
presented the picture of fibroadenoma were 
found in the earliest writings. Later observers 
swelled the literature with new cases. The fol- 
lowing is a tabulation of the types of tumor with 
the number of cases of each type in which fibro- 
adenoma was detected : 

Types Number of Cases 

Chondroma 1 

Osteochondroma 1 

Osteochondrosarcoma .' 2 . 

Chondrosarcoma 1 

Mixed tumor 3 

Giant cell tumor 10 

Some of the fibroadenomas were intra- 

canalicular and others pericanalicular. In bis 
case 3, Stilling noted a small circumscribed fibro- 
adenoma adjacent to the giant cell tumor. From 
this he postulated that the former probably arose 
in a fibroadenoma. In the breast described by 
Desmarest and his associates, five circumscribed 
masses were found, four fibroadenoma and the 
fifth a giant cell tumor. In case 3 of Hartmann 
and associates a giant cell tumor appeared eight 
years after a fibroadenoma was removed from 
the breast. Review of the slides from the first 
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gnmlh revealed, after careful study, the pres- 
ence of large imiltimicleatcd giant cells. In 
Pillier's case two tumors were present. One was a 
fibroadenoma and the other a giant cell tumor. 
The presence of these fibroadenomas led many 
authors to conclude that in their case at least 
the parent growth was the fibroadenoma and that 
from its tissues cartilage, osteoid, hone and car- 
cinoma had developed. 

Following this train of thought, one begins to 
wonder whether, in those instances in which 
tumors were observed for long periods, fibro- 
adenoma did not precede the stage of mixed 
tumor. The mere fact that fibroadenoma was 
not descrilwd does not mean that it was absent 
in these cases. This was impressed on us by a 
case which we studied in which intracanalicular 
fibroadenoma was demonstrated only after the 
entire tumor was subjected to sectioning. 

A word should be said on the life cycle of 
these tumors as a group. In most cases they 
were present many years, growing slowly and 
progressively. Others remained stationary for 
long periods, after which they proceeded to grow 
again at a rapid rate. Though most of the 
tumors remained circumscribed, freely movable 
and nonadherent, a few eventually ulcerated 
through the skin and fungated outward. When 
neglected, they infiltrated through the chest. wall 
into the thoracic cage. Xo matter what form 
of surgical treatment was employed— excision, 
mastectomv or radical — in many cases metastasis 
' followed Degenerative phenomena in the tumor 
were not uncommon, these consisting of cystic 
change, calcification, myxomatous degeneration 
and necrosis. 


Since follow-up studies were lacking m many 
stances, the complete number with recurrence, 
etastasis and fatal outcome cannot be given, 
f the total group of euchondromas there were 
Ua concerning recurrence m 1 case 
-curred six months after operation. The recur 
mce reproduced cartilage, as had the parent 
imor Of the chondrosarcomas hve recurr 
" ix to nine months, and all the patients were 
ead in ten to twenty-four months after surgica 
Twn recurrences were studied histo 
- at rJ“nd to be Similar to the 
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* r o lmw skin and gluteal muscles, 
nctastases to h oste0 chondromas. 

rhere were no data ont ^ ^ extreme ly 
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parent tumor. Of the growths labeled “’mixed 
tumor" one recurred in seven months. Two of 
the patients with osteosarcoma died of then 
tumors one' and two years respectively after 
operation. The giant cell tumors proved to-be 
particularly vicious; fourteen recurred in a few 
months and caused death in seventeen months. 
In Stilling’s case which came to autopsy there 
was disclosed a metastasis to the heart. This was 
a typical giant cell tumor with osteoid tissue. 
In "the case of Moure and De Jong metastasis 
was demonstrated in the lung. In many of the 
remaining cases there also appeared to be pub 
monary metastases, but, unfortunately, there 
were no autopsies- to prove it. In the case of 
Jessup, lymph nodes were involved by tumor. 
The only other type with metastasis to lymph 
nodes was that associated with carcinoma. 


There is considerable discussion in the litera- 
ure regarding the histogenesis of these tumors. 
V'erv early some authors discussed the possible 
presence in a dormant state of skeletal tissue 
Utrudcd from rib or clavicle and considered 
whether such inclusions might at a later date 
serve as the seed for tumor. This- hypothesis 
has not progressed beyond the phase of theoretic 
possibilitv. 

Another group has advanced for consideration - 
the possibility' of a teratomatous origin. Again, 
p J of this has not been forthcoming. In all 
the literature reviewed we could fi 

example of teratoma of the breast. 

The most widely supported MCV - ls 
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cinoina. At a later date Stewart, restudying 
slides from the case of Budd and Breslin, came 
to the same conclusion. Mallory and Masson , 36 
who also studied material from this case, felt that 
the tumor was sarcoma. One fact brought to the 
foreground by our review which may lend 
support to their belief is the total absence of 
metastasis to lymph nodes, that in Jessup’s case 
being the sole exception. 

CONCLUSION 

Tumors characterized by bone formation, 
cartilage, fibrous tissue and pleomorphic cells — 


thus strongly simulating osteogenic and chron- 
drogenic tumors — occur in the breast. 

These tumors are essentially malignant. 

Long-standing fibroadenoma is in many cases 
the parent growth from which they arise. 

The osteoid and bone elements probably arise 
by metaplasia from hyalinized collagen. The 
mode of origin of cartilage is less clear. 

The nature of the cellular component has 
evoked divergent opinions, some authors saying 
that it is carcinomatous and others that it is 
sarcomatous. 
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In 1926 Davidson 1 demonstrated that severely 
burned patients excrete abnormally large 
amounts of nitrogen in the urine, a finding which 
has been confirmed by other investigators. 1 
Although the existence of this abnormality of 


MATERIALS AND METHODS 

A ivard of four beds with an adjoining workroom 
was established, and the patients were under the care 
of nurses trained in the methods of collection. Although 
in general the periods of metabolic study were five d 2 j~, 
* _ r rVin-rtpr- nr ImCrpr TV*riodS '.VST 2 CE- 


since some of the patients were imoxicarea ana 

IV. ...v.v ...«w --0--- - 0 -- ative on admission to the hospital, It was occasio^Br 

ncans of preventing or compensating for this de- necessar} . t0 postpone the first metabolic period tat 
■traction of body protein. The present study was first few patients were given a diet 
indertaken to obtain more information about the writhe dict ^Lmfso fct 

hange in protein metabolism in burned patients. proxirnate i v 20 per cent of the calories was derived 
t was planned to correlate the nitrogen balance !rom protein,' 20 per cent from fat a^Mperc^tirra 
* patients on various dints with the urinary 

ixcrction of 17-keto steroids, cortin-like sub- c rSm“deSd” ghing the 
tances, gonadotropins and estrogens. The pur- rion . A duplicate of the 
lose of this paper is to present studies on the patient ™ ^ 

litrogen balance of 23 patients; the data on the J5.. . 

mdocrinc changes in these patients will be pre- ^ ^ ms ptoned to give the patients 
ented e.seu-here. 

diet of uniform composition was JP - . . d ; P . 

oiei v. ftenerallv administration oi toe o.., 

^during £«*££ 

was composed or ots. With snb- 

tose 3 and q{ - gpjog orange juice was 

empSed tttod supplemented 

"r iz* 


* Present address: Department of Internal Medicine, 
diversity of Oregon Medical School. 

From the Departments of Surgery and Interna 
edicine. Wayne University College of Medicine, and 
s Divisions of Surgery and Internal Medicine, Gty 
Detroit Receiving Hospital (Dr. Hirshfeld, D- 
abott. Dr. Pilling, Dr. Heller and Dr_ MfyeD. and 
e Research Laboratory, the Childrens Fund o M.ch. 
n (Dr. Williams, Mr. Richards and Mr. Obi). 

This work was carried out in P 3rt * a “3 

ssrXo 


ific Research aud DeW percomorph ^cadd, 100 

i“" . t . „. as a lco supported food was supp * <5 u, ? . ; riboflavin. 6 — =•■ 

* - w>> ” SJX* a. jsitjs"- *• 


tional Therapy,- Blood Chemical 

2. (a) Lucido, J. 1 Metabohe and moo ~ : der and minerals. -^^Vs eontainuig arm 

inges in. a Severe ^ f ; Levenson, £ purified Johnson and Cor. 

= 640-644, 1940. W A ^f F H ^d, acids and polypeptide- 


"Ts^pM M w a rr2 n M° n fe STSd 3 'Mr.R' > 

the courtesy- of Dr. a ^ coropo =ed of Destn- 
McEIroy. Nutramig Amigen. olive e*» 

Maltose (maltose ^ brewers’ yeas 

arrowroot starch, J ; 5 a dried enzymic die* 

powder and minerals. -Aimgen^^ containing am:.- 
. Mcoln and 


„ Co.. Inc- A'fft... 

irtson, and 


: 640-644, WU. ^ A a nd Jlacuonam, acras r- - - - 

cl refits: S^jjrfS&r* ' 

rSriSn i Burned Frio* Am Surf. ,, ,„d Mr. -! '’■» - 

L 1943. ' 194 



HIRSHFELD ET AL.— METABOLIC ALTERATIONS AFTER THERMAL BURNS 193 


nicotinic acid, 30 mg., and 4 drops of blended oil contain- 
ing vitamins A and D, with a potency of 4,250 U.S.P. 
units of vitamin A and 425 U.S.P. units of vitamin 
D per gram. One patient (D. H.) received 400 mg. of 
ascorbic add, 10 mg. of thiamine hydrochloride, 10 mg. 
of riboflavin, 60 mg. of nicotinic acid, 100 mg. of pyridox- 
ine. 100 mg. of calcium pantothenate and S drops of per- 
comorph liver oil for the first ten days, and 100 mg. 
of ascorbic add, 2 mg. of thiamine hydrochloride. 3 mg. 
of riboflavine, 20 mg. of nicotinic acid, 25 mg. of pyri- 
doxine, 25 mg. of caldum pantothenate, and 3 drops of 
percomorph liver oil for the remainder of her stay in the 
hospital. 

All nitrogen-containing material given intravenously, 
such as plasma, whole blood and casein hydrolysate, 5 
was measured, and an aliquot was saved for nitrogen 
analysis. The figures for the oral and the parenteral 
intake of nitrogen therefore represent values obtained 
by actual analysis of the food and of parenteral fluids. 
The caloric intake was calculated from standard food 
tables. 

The patients voided or were catheterized at the begin- 
ning of the first metabolic period and at the end of each 
subsequent period. Retention catheters were employed 
for the patients with burns of the perineum and for 
those who were too ill to cooperate in securing all 
samples of urine. The urine voided during each twenty- 
four hours was pooled in a large bottle and stored in the 
ice box. At the end of each twenty-four hours the 
volume was measured and an aliquot removed for 
chemical analysis. The aliquots were stored in the ice 
box under toluene, and, except when daily determinations 
were rnade, the aliquots for five days were pooled. The 
remainder of the urine was saved for hormone assays. 

The exudate from the burned area was collected and 
analyzed according to a method previously described. 6 
Dressings were applied at the beginning of each meta- 
bolic period and with. a few exceptions were changed at 
the conclusion of the period. It was not feasible to col- 
lect the exudate from even' patient. Carmine was 
-P^yed to mark the feces, which were pooled for each 
period and analyzed for nitrogen. If the patient vomited, 
the vomitus was collected and the nitrogen content 
determined. ^ The methods of preparation and analysis of 
the metabolic specimens have been previously described 
in detail." 

Lack of knowledge regarding the utilization of nitro- 
gen administered in the form of transfusions of blood 
or plasma makes it difficult to know how it should be 
considered in estimating the nitrogen balance. For this 
reason m determining the balance, nitrogen given intra- 
icnously as blood or plasma was arbitrarily omitted. 
However, the amount of nitrogen derived from this 
source is presented in column 10 of the table. 

RESULTS 

Only rarely do burned patients have a desire 
for more than minimum quantities of food. Our 
patients were able to consume a diet slightly above 

а. Supplied bv Frederick Steams & Company, Detroit. 

б. Hi rshfeld," T. \V. ; Williams, H. H. ; Abbott. 
'V E-; Heller, C G., and Pilling, M. A.: Significance 
01 the Nitrogen Loss in the Exudate from Surface 
Burns. Surgery 15:766-773, 1944. 

7. Macy, I. G. : Nutrition and Chemical Growth in 
Childhood, Springfield, 111., Charles C Thomas, Pub- 
lisher, 1942, vol. 1. 

S. Elman, R. : Maintenance of Nitrogen Balance by 
the Intravenous Administration of Plasma Proteins and 
Protein Hydrolysates, Physiol. Rev. 24:372-3S9. 1944. 


their basal caloric requirement, but frequently 
when larger quantities of food were given, 
nausea, vomiting, diarrhea and mental confusion 
resulted. These symptoms were usuallv encoun- 
tered in the first week. They occurred regard- 
less of the type of food but were most pro- 
nounced in patients receiving the synthetic diet 
by tube. Whether the symptoms were produced 
by excessive amounts of amino acids, calories or 
water is not known. Sometimes these patients 
vomited enough to lower materially their caloric 
and nitrogen intake (G. R., section C of table), 
a circumstance that necessitated revision of their 
diet. For these reasons the protein, carbohydrate 
and caloric intake of the patients, especially those 
who had forced feeding, was not as constant as 
desired. 

Of the patients whose bums exceeded 
30 per cent of their body surface, only 2 
(C. W. and M. Me.) lived ten days or longer. 
One patient (F. H.) with 64 per cent of her body 
burned, lived for seven and one-half days. The 
other patients (D. B. and E. B.) with 30 per cent 
or more of the body surface burned did not 
survive long enough to permit any conclusions to 
be drawn from a study of their nitrogen balance. 

All the patients excreted abnormally large 
quantities of nitrogen in the urine. The results 
of the urinary nitrogen partition will be reported 
in a subsequent publication. They are not in 
agreement, however, with the results of Taylor 
and associates, " b who found in some of their pa- 
tients “large increases in the residual nitrogen 
of the urine, both in the absolute amount and in 
the percentage of the total nitrogen excreted.” 

Except for a few patients who received abnor- 
mally large quantities of protein and carbohy- 
drate, all the patients were in negative nitrogen 
balance. The negative balance was usually most 
pronounced during the first ten days and gradu- 
ally decreased thereafter (table). The patients 
who were in pronounced negative - nitrogen bal- 
ance lost weight, and some became visibly 
emaciated. As one would expect, the nitrogen 
deficit did not reflect the changes in weight. For 
example. R. Me. lost approximately 19.4 Kg. in. 
eighteen days, while the nitrogen lost, which did 
not include that lost from the wound, was only 
194.5 Gm., or, in terms of muscle. 9 about 6 Kg. 

It does not appear that there is a direct correla- 
tion between the extent or depth of the bum and 
the loss of nitrogen in the urine. This lack of cor- 
relation was probably due to many variables 
such as the type of bacteria that infect? the 
burned area, the state of the patient’s nutrition 
before the bum. the degree of muscular aevelop- 

9. Muscle is assumed to he 20 per cent protein, are 
tile factor for converting nitrocen to protein b 6_ 25. 
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Three Patients with Thermal Burns 
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Comments 
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degree bums; grafts on 31st day. with 95% take 


Fire bum; patient died 2d day 


1,210 12.6 

1,410 11.3 

2,010 15.9 

1,840 16.5 

2,100 16.6 

1,000 16.0 

1,550 15.6 

30.6 

27.0 

2G.Q 

23.S 

1,300 20 .S 

1,300 15.4 


2,140 24.8 

2,750 27.7 

2 ,*50 29.S 

3, CTO 22.5 

2,390 17.7 

1.200 21.2 

2,200 23.2 

1,725 21.2 

1,932 28.2 


5,1?9 23.5 

2A75 ro.G 


6.6 

1 .S 

1.4 

22.4 

-f 3.0 

3.1 

1.2 

0.3 

1S.9 

- 7.4 

1 .S 

0.7 


1S.4 

-r 1.9 

2.0 

0.4 


1S.9 

- 1.6 

2.0 



15.6 

+ i.o Z 

2 2 


0.1 

183 

4* 5.1 ? 

2.3 



17.9 

-f~ 3.1 £ 

4.3 


6.2 

41.1 

- 4.6 l 



27.0 

-f-14.7 V- 




26.0 

+13.5 r i 




23.S 

- 2.1 £! 

l.S 


0.6 

230 

2 .S l 

2.4 


0.3 

2ll 

i-4 : 

5.S 


0.04 

80. G 

- G.l J 

1.9 


0.1 

29.7 

— o.i r 

2.0 



31-3 

— i.s: 

3.S 



26.6 

- 4.i : 

1.7 



19.4 

- 3.g : 

S 7 


1.9 

26.S 

— 2i> £ 

S3 


1.0 

27.5 

- ss: 

8.3 



24.5 

-r 5.3 u 

2.9 


03 

26.4 

-f 1.2 1 


1.2 

03 

25.0 

— o.i : 

1.0 

03 

SI .9 

— s.4 : 


Bums with hot grease; deep second degree bums, which did 
not heal until Soth day 


Flash bum (illuminating gas) 


Fire bum; elderly, mentally confused and incoherent patient, 
with extremely deep bums; died on 18th day 


Flash bum (illuminating gas); facial bums healed in 30 days; 
other areas healed by 20th day except for dorsal aspects of 
both hands, which were grafted on 23d day, with 100% 
take 


Flash bum (illuminating gas); nearly hcaWf on 17th day 


Flash bum (illuminating gas); patient died on 5th day 


Fire burn; patient received 96 rat units of antuitnn G7 dally; 
died on 7th day 
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mfut, the patient's age and sex, the type of burn 
md the extent and nature of the shock therapy 
employed. 

The nitrogen lost in the exudate from the 
burn was measured for 12 patients. The sig- 
nificance of this loss was discussed in detail in a 
previous communication. 0 It varied from 7.9 
Gm. per day during the first five days in C. W., 
an adult man whose body surface was 33 per cent 
burned, to 0.7 Gm. per day for the first five days 
in I. S., a 5 year old girl whose body surface was 
5 per cent burned. In general, the nitrogen con- 
tent of the exudate from the wound was highest 
during the first few metabolic periods. It then 
remained fairly constant unless the burned area 
decreased in size through spontaneous healing or 
skin grafting. 

The question naturally arose as to whether the 
nitrogen deficit could be prevented or diminished 
by feeding diets of high carbohydrate and pro- 
tein content. In an attempt to answer this ques- 
tion a number of patients were given a diet 
containing 54 to 102 calories per kilogram of 
body weight. The protein content varied from 
1.25 to 3.6 Gm. per kilogram. 

In contrast to the patients on a diet low in 
calories and nitrogen, the patients who suc- 


ceeded in retaining a high caloric and nitrogen 
intake maintained, or nearly maintained, their 
weight, and they lost only small amounts of 
body protein, as evidenced by a slight nitrogen 
deficit (sections B and C of table). One patient 
(A. M.) actually retained nitrogen during the 
entire period of study, while others were peri- 
odically in positive nitrogen balance. The pa- 
tients with high caloric and nitrogen intakes who 
were in negative nitrogen balance came into 
positive balance much sooner than the patients 
with the lower caloric and nitrogen intakes. 
Clinically the state of nitrogen balance had no 
perceptible effect on the rate of wound healing 
during the time the patients were studied under 
the experimental regimen. 

Although it was possible by means of a high 
caloric and protein intake to prevent excessive 
Joss of nitrogen and weight, the clinical course 
of these patients seemed to leave little doubt 
that forced feeding with the type of diet em- 
ployed is undesirable, at least during the first 
ten days after injur)-. 

COMMENT 

It has been known for a long time thm 
patients suffering with an acute infectious ci-- 
ease excrete abnormally large amounts of nitre- 
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Comments 


Eire burn; grafts on 22d day 


Eire bum; grafts on 25tb day, with perfect take; patient 
received 06 rat units of antuitrin G Z on 1st, 2d, 3d, Itb, 
5tb, 6th,' 7tb, Sth and 0th days 


Fire bum; grafts on 20th day, with complete take 


Fire bum; grafts on 27th day, with excellent take 


Fire bum: grafts on 25th day, with OO'Tc- take, and on 44tb . 
day, with 95*^ take 


Fire bum; healed in 35 days except for iC small area that 
required grafting, which was done on 3Cth day 


, Dopi nrit inehiilc nitroccn lo**t from wound. . 

* A preparation containing the growth-promoting (somatotropic) principle derived from the anterior lobe of the pituitary. 

a Does not include fecal nitrogen. . «... 

— Synthetic diet tno nitrogen was administered orally on first two days). 

M Average 930. 


gen in the urine and are in negative nitrogen 
balance. This has been attributed to the toxic 
destruction of body protein by bacterial products 
or to the toxic effect of the breakdown products 
of injured tissue. Shatter and Coleman, 10 in 
1909. studied this phenomenon in patients with 
typhoid. They concluded that the loss of nitro- 
gen during the febrile period of this disease 
could be prevented or compensated for by the 
use of diets of high caloric value and especially 
rich in carbohydrate.” Although Shaffer and 
Coleman apparently were able to decrease the 
nitrogen loss in patients with typhoid by feeding 
a diet containing large amounts of carbohydrate, 
they succeeded in obtaining nitrogen equilibrium 
in only 1 patient during the early stage of the 
disease, and then for just a few days. In later 
studies Coleman and DuBois 11 demonstrated that 
patients with typhoid could not be kept in 

10* Shaffer, P. A., and Coleman, W. : Protein Metabo- 
lism in Tvphoid Fever, Arch. Int. Med. .4:338-600 
(Dec.) 1909. 

1 U Coleman, \V. t and DuBois, E. F. : Calorimetric 
Observations on the Metabolism of Typhoid Patients 
With and Without Food, Arch. Int. Med. 15:SS7-93S 
(.May! 1913 : The Influence of the High-Calory Diet 
on the Respiratory' Exchanges in Tvphoid Fever, ibid. 
14:168-209 (Aug.) 1914. 


nitrogen equilibrium with a caloric intake suf- 
ficient to cover their energy- requirements. These 
authors concluded that it was necessary- to pro- 
vide calories 50 to 110 per cent in excess of 
the energy requirement in order to obtain a 
positive nitrogen balance. Even yvith these large 
caloric intakes it yvas not possible to reduce the 
protein metabolism of patients yvith tvphoid to 
the loyv level that can be obtained for normal 
persons 10 on a similar diet. To obtain nitro- 
gen equilibrium it yvas necessary, in spite of a 
high caloric intake, to provide 10 to 15 Gm. 
of nitrogen in the diet. The conclusion seemed 
inescapable that typhoid increases the rate of 
protein catabolism. 

Cuthbertson 10 observed that similar alterations 
of protein metabolism occur after fracture and 
other types of trauma. In a study of the metabolic 
disturbances following fracture he 13 concluded 
that it yvas possible yvith diets high in carbohv- 

12.' Cuthbertson. D. P. : Post-Shocfc Metabolic Re- 
sponse (Arris and Gale Lecture), Lancet 1:433-436. 
1942. 

IT. Cuthbertson. D. P. : Further Observations on 
the Disturbance oi Metabolism Caused by Injury, yvith 
Particular Reference to the Dietary Requirements < : 
Fracture Cases. Brit. J. Surg. 23:303-320. 1936. 
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'irate and protein to decrease the nitrogen loss 
during the early period after injury but that it 
' vas not Possible to obtain a positive nitrogen 
balance. Cope and his co-workcrs, M on the other 
hand, stated that it was not difficult to obtain a 
positive nitrogen balance in burned patients of 
the Cocoanut Grove disaster when tiie caloric and 
nitrogen intake was adequate. A review of their 
data shows that nitrogen equilibrium was accom- 
plished largely with the use of plasma or blood. 
It was not accomplished in the early period after 
injury with food atone. Furthermore, the nitro- 
gen lost in the stools and the exudate was not 
included by Cope and his co-workers in construct- 
ing, thfcir tables. One can speculate, therefore, 
whether most of the patients would not have been 
in negative nitrogen balance if they had not re- 
ceived large amounts of Wood and plasma and if 
the nitrogen lost from the wounds and in the 
stools had been considered. 

The present data confirm the results of other 
workers IS who have found tiiat burned patients 
excrete large amounts of nitrogen in the urine. 
The results seem to show also that it is possible 
to overcome, or at least to diminish, this loss by 
giving a diet of high carbohydrate and protein 
content. In practice this is attended with con- 
siderable difficulty in the first few weeks after in- 
jury because the patients have poor appetites. 
Whether or not it is desirable or necessary to give 
. normal or slightly increased quantities of food 
during the acute phase of a burn is not known, 
i iicre is no doubt, however, that it is necessary 
at the end of a week or ten days if the patient has 
an extensive third degree burn. Such a patient 
faces a prolonged period of illness; and if he is 
not forced to take food, protein and vitamin de- 
ficiencies develop. 

More work is required to demonstrate whether 
this abnormal nitrogen loss in burned patients 
can be compensated for by the administration of 
large amounts of protein without the high caloric 
intake employed. If this is possible, it would be 
more practical. 

The mechanism of the protein loss in these 
patients has not been definitely established. AI- 
ic Browne 17 expressed the opinion 


bright 10 and 


14' Cope O.; Nathanson, I. T. ; Rourke, G. M., and 
Wilson H.’: Symposium on Management of the Cocoa - 
nut Grove Burns at the Massachusetts General Hosp.uk 


nut U rove _ 117.017 QSJR 

Metabolic Observations, Ann. Surg. 117.937-956, 1944. 

'15. Davidson. 1 Footnote 2. 
lb Albright F.: Cushing’s Syndrome. Its Patho- 
i v/phvsioloirv- Relationship to the Adreno- 

logical Fhysio g} , r onnect jon with the Problem 

genital Syndrome, an injurious Agents (“Alarm 

Of the Reaction of the B ^^Tec^fes, 1942-1943, 

Lancaster, Pa., Science Press, 1943, vol. 38, pp. 123-186. 


that it is due to a change in adrenal cortex 
hormone production and is a pattern of response 
winch the body makes to all types of injury 
(alarm reaction), as described by Se]ve. ls 

Until the cdhse of the undesirable effects we 
observed is determined, it seems wiser not to 
force food on burned patients during the acute 
phase but, rather, to provide them only with such 
food as they desire and can tolerate. Attempts 
to force large quantities of food at this time ap- 
parently result in upsetting the patient. After 
two or three days have passed, he can be given a 
moderate diet. If the patient has 'a severe bum 
and faces a prolonged convalescence, it is essen- 
tial to increase the diet as rapidly as can be 
tolerated, especially in regard to its protein con- 
tent. 

SUMMARY 

The nitrogen balance of 23 burned patients 
was determined by comparing the nitrogen in- 
take with the nitrogen lost in the vomitus, urine, 
feces and exudate from the wound. 

AH the patients excreted large amounts of 
nitrogen in the urine, and, except for a few who 
received abnormally large quantifies of protein 
and carbohydrate, were in negative nitrogen 
balance and lost considerable weight. 

It was possible to prevent or decrease a nega- 
tive nitrogen balance and to prevent'or diminish 
loss of weight by feeding diets of high protein 
and caloric content. However, the diets employed 
in this stud}; were poorly tolerated during the 
first few days after injury. 

Most burned patients, if allowed to eat only 
what they desire, will not consume an adequate 
diet. It is important therefore, after the shock 
phase of the injury' has passed, to insist that they 
eat sufficient food to maintain proper nutrition. 

Dr. Icie G. Macy, director of the Research 
of the Children’s Fund of Michigan, and • - .. 

Smith, professor of Physiological Cbm *J. 

University College of Medicine, gave advice and 
set during the course of the work. 

Louie J. Key. Margaret Lutes, J rc . 

Seigneur and Sarah Thompson gay t j c ass ts- 

tul nursing care, and Gertrude Gall g 3 
tance. 

Research Laboratory of the Ch k !d {^. ' 

gan, Wayne University College of Medicine. 

17. Browne. J. S. L-, in "j/ Found: 

Wound Healing, New York, Jo , iah - . 

tion, Dec. U-12, 1942, P- . g p 


Surgerv and Specialties, Philadelphia, F. 

pany, 1940, vol. 15, pp. 
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INFLUENCE OF ENVIRONMENTAL TEMPERATURE ON SHOCK 
H. C. BERGMAN, Ph.D., and MYRON PRINZMETAL, M.D. 

LOS ANGELES 


A number of experimental observations on the 
effect of environmental temperature on shock 
have recently been made. 1 It was observed that 
extremes of heat and cold have deleterious effects 
on the survival time of animals in shock. la * b 
There have been wide differences of opinion as 
to the optimal environmental temperatures for 
shocked persons. Thus, Elman and his co- 
workers lc recommended a temperature of 75 F., 
Cleghorn ld 72 F. and Wakim and Gatch le 85 F. 
Examination of the data presented by the various 
authors shows that these variations may be due 
to study of an insufficient number of tempera- 
tures in the region of 65 to 95 F. Likewise, the 
number of animals employed may not always 
have been adequate for demonstrating significant 
responses with small differences in temperature. 2 
It is the purpose of this report to determine in a 
more complete manner the optimal temperature 
for decreasing mortality in mice subjected to 
burn shock and to report observations on the 
possible mechanism of the effects observed. 

Aided by grants from the Blanche May Selden Fund. 
F. Brice. Mrs. J. Pressman and Mr. and Mrs. Samuel 
A. Marx. 

From the Straus Research Laboratory, Cedars of 
Lebanon Hospital, and the University of Southern Cali- 
fornia Medical School, Los Angeles. 

1. (a) Blalock, A., and Mason, M. F. : A Com- 

parison of the Effects of' Heat and Those of Cold in 
the Prevention and Treatment of Shock, Arch. Surg. 
42:1054-1039 (June) 1941. (?>) Rosenthal. S. M.: 

Experimental Chemotherapy of Bums and Shock: I. 
Methods : II. Effects of Local Therapy on Mortality 
from Shock, Pub. Health Rep. 57:1923-1933. 1942. 

(c) Elman, R. ; Cox. W. M., Jr.: Lischer, C, and 
Mueller, A. J. : Mortality in Severe Experimental 
Burns as Affected by Environmental Temperature, 
Proc. Soc. Expcr. Biol. & Med. 51:350-351. 1942. 

(d) Cleghorn, R. A.: The Effect of Different Environ- 
mental Temperatures on Survival of Dogs After Severe 
Bleeding, Canad. M. A. J. 49:363-367, 1943. (r) Wakim, 
K. G., and Gatch. W. D. : The Effect of External Tem- 
perature on Shock, J. A. if. A. 121:903-907 (March 20) 

1943. 

2. Prinzmetal, M. : Hechter. O. ; Margoles, C„ and 
Feigcn, G. : A Principle from Liver Effective Against 
Shock Due to Burns, T. Clin. Investigation 23:795-S06. 

1944. 

3. Prinzmetal, M.. and Bergman. H. C. : The Nature 
of Circulatory Changes in Burn Shock. Clin. Sc., to be 
published. 


The altered hemodynamics in burn shock have 
recently been studied in this laboratory.’ It has 
been found that the reduced circulating blood 
volume in burn shock is due to two separate 
factors, capillary atom' and local fluid loss. By 
transfusion experiments, it was shown that there 
is a toxic factor in the blood of burned animals 
which produces capillar v atony. The capillary 
atony is characterized by an increase in number 
and diameter of open capillaries. For example, 
over three times as many open and dilated capil- 
laries were counted in the kidneys of burned rats 
as in those of nonburned animals. Likewise, 
there were approximately five times as manv 
open capillaries in the hearts of shocked animals 
as there were in the hearts of control animals. 4 
This capillary atony, which causes intense con- - 
gestion of the viscera, is not due to heart failure 
or to anoxia, since it was shown that capillar}' 
congestion begins immediately after severe 
trauma. Measurement of the hemoglobin re- 
tained by the viscera of shocked animals showed 
an increase in blood content over that of non- 
burned animals. In these experiments, both 
control and shocked animals were killed by 
exsanguination. This was necessary since it was 
found that if the animals were not exsanguinated, 
the appearance of the shocked organs was not 
particularly distinctive. The relative importance 
of local fluid loss and the toxic factor varied with 
the character of the burn and the time after 
trauma. In certain types of burns the factor of 
local fluid loss was unimportant and the capillary 
toxic factor accounted for all disturbances. 
Under other conditions the factor of local fluid 
loss was operative in the first few hours after 
trauma but the toxic factor became progressively 
more significant and later dominated the clinical 
picture. Likewise, in shock produced by a 
muscle-crushing injury in dogs." in which infec- 
tion is of primary' importance, further experi- 

4. Prinzmetal. M„ and Bergman. H. C. : The Heart 
in Experimental Shock. J. Ml Sinai Hosp., to be pub- 
lished. 

3. Prinzmetal. M. : Freed. S. C- and Kruger, H. E. : 
Pathogenesis and Treatment o: Shock Resulting from 
Crushing ot Muscle, War Med. 5:/4-/9 (Feb.) 1944. 
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mentation demonstrates that the same two factors 
also operate in causing the shock state: the 
capillary toxic factor, which appears to be most 
important, and varying degrees of local fluid loss. 
Preliminary observations made in this laboratory 
on tourniquet shock indicate that these two 
factors are also involved in the resulting shock 
state. The prophylactic effectiveness of liver 
extract and other compounds has recently been 
studied in this manner.® The quantitative and 
qualitative data on the cause of the decreased 
circulation in shock make possible the applica- 
tion of the same methods to determine reasons 
for the deleterious influence of certain environ- 
mental temperatures on the mortality of burned 
mice. 



experimental studies 

, Effect of environmental 

XPERIMENT 1. — 1 , , 

perature on mortahtym burn shock. 
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end of this period were arbitrarily assigned a 
survival time of forty-eight hours. In confirma- 
tion of the results of others, it was immediately 
apparent that extremes of heat (9S F.) and of 
cold (37 F.) were associated with a great 
increase in mortality. We therefore performed 
most of our experiments at temperatures between 
60 and 85 F. A total of 399 mice were used to 
obtain the data represented in chart 1. It can 
be seen that the optimal temperature range for 
survival is between 65 and 71 F. At 75 F. the 
mortality is definitely higher than at 71 F. At 
85 F. most of the animals died rapidly. 
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determining bleeding volume has been previously 
described. 3 Briefly, it consists in removing the 
heart of etherized animals and mopping up the 
blood in the thorax with a weighed cotton 
pledget until the return flow of blood has ceased. 
This procedure requires about two to four 
minutes. It can be seen in chart 2 that a sharp 
reduction occurs in bleeding volume of burned 
animals subjected to a hot environment (98 F.) 
as compared with 'that of animals subjected to 
ordinary room temperature (71 F.). We were 
somewhat surprised to observe that in spite of 
the increased mortality of burned mice subjected 
to cold (37 F.) over that of burned mice at 
ordinary room temperature, the bleeding volumes 
of mice in the cold environment were reduced 
less than the bleeding volumes of mice at 
ordinary room temperature. It is reasonable to 
suppose that the increased mortality in the hotter 
environments can be attributed to the further 
reduction in effective circulation, with subsequent 
accentuation of the shock. But the increased 
mortality in cold environments cannot be attrib- 
uted to this physiologic change. Efforts to find 
the possible cause of this increased mortality will 
be presented later. 

Experiment 3. — Effect of environmental 
temperature on the toxic factor and capillary 
atony. 

The amount of blood remaining in an organ 
after exsanguination of a shocked animal mea- 
sures the degree of capillary atony which is 
caused by the toxic factor. 3 The amount of 
blood retained in the kidneys and livers was 
determined on three groups of burned mice at 
external temperatures of 37, 71 and 9S F. and 
on an equivalent group of nonbumed mice. The 
'hemoglobin content of the organs was estimated 
colorimetrically after extraction of the macerated 
tissues with 20 per cent urea solution with fre- 
quent shaking for twenty-four hours at ordinary 
room temperature; 10 cc. of urea solution was 
taken for each gram of tissue. Values for hemo- 
globin obtained by this method are only semi- 
quantative, as indicated by work now in progress 
in our laboratory. The amount of hemoglobin 
retained after exsanguination in the kidneys 
and livers of burned mice kept at 37, 71 and 
9S F. for three and one-halt to four and one-half 
hours as compared with that retained bv 
nonbumed exsanguinated mice is shown in chart 
3. It can be seen that there is an increased 
amount of hemoglobin in the organs of shocked 
animals in comparison with those of control 
animals, confirming our previous observations. 3 
It can also be seen that the degree of capillary 


atony, as measured by the hemoglobin content, 
is further increased when animals are kept at 
the hot environmental temperature. In the cold, 
on the other hand, there is a decrease in the 
degree of visceral congestion as compared with 
the congestion at ordinary room temperature. 

Experiment 4. — Effect of environmental 
temperature on local fluid loss. 

One hindlimb of 78 etherized mice was scalded 
at 65 C. (149 F.) for ten seconds. The 
animals were divided into three groups 
of 26 animals each and placed in environ- 
mental temperatures of 37, 71 and 9S F. 
respectively. The mice were killed three and 
one-half to four and one-half hours later by 
exsanguination under ether anesthesia. The 
amounts of local fluid loss and bleeding volumes 



Chart 3. — Effect of environmental temperature on the 
degree of congestion in the kidneys and livers of burned 
mice. The results illustrated were obtained on the same 
mice for which data are presented in chart 2, equal 
masses of tissue being compared. Less hemoglobin was 
retained after exsanguination in the kidneys and livers 
of burned mice kept at 37 F. than at 71 F. More 
hemoglobin appeared after exsanguination in the kidneys 
and livers of burned mice kept at 9S F. than at 71 F. 
The latter results show a further increase in capillary 
atony in shocked mice exposed to a high external tem- 
perature. The numbers at the left indicate hemo- 
globin retention. 


were determined. The method for estimating the 
degree of local fluid loss has been presented 
elsewhere. 3 This is a modification of Blalock’s 
bisection method. 5 It can be seen from the table 

7. Prinzmetal, M. ; Bergman. H. C.. and Hechter. O. : 
A Demonstration of Two Tvpes of Bum Shock, Surgery 
16:906-913. 1944. 

S. Blalock. A.: Experimental Shock: VII. The 
Importance of the Local Loss of Fluid in the Production 
of Low Blood Pressure After Bums, Arch. Surg. 22: 
910-616 (April) 1931. 
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that no significant difference in the degree of 
local fluid loss occurred in the environmental 

fomnornfiiroc efttrtirr! Kilt i lip wmf 1 relative 


temperatures studied but the same relative 
changes in toxic factor and bleeding volume 
occurred after a burn involving 90 per cent of 
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and mice, burns at 100 C. (212 F.) for twenty 
seconds produce little or no local fluid loss and 
death is due entirely or almost entirely to the 
toxic factor. Burns at 65 C. for ten seconds, on 
the other hand, produce appreciable local fluid 
loss, which, together with the capillary toxic 
factor, causes a reduction in effective circulation. 
We are now attempting to determine whether 
these factors are operative in human injuries. 

In connection with the present problem, it 
was felt important to know whether the factor 
of environmental temperatures which influence 
the mortality of mice with bums producing local 
fluid loss was likewise operative in mice with 
burns without local fluid loss. Toxic burn shock 
was produced in 60 etherized mice by scalding 
both hindlimbs at 100 C. for twenty seconds. 
The animals were divided into three groups ot 

- " hours 20 mice each and placed in environmental tem- 

n < fomnarativc effect of environmental tem- peratures of 37.4, 68.0 and 100.4 . respec »' )• 
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true for human beings. It has been suggested" 
that this information could be obtained by mak- 
ing similar observations on anthropoid apes. 10 
The difficulties involved in such an attempt 
become apparent when one considers that in 
bur first experiment it was necessary to use 
400 animals to find the optimal temperature 
range. A priori, it would seem that environ- 
mental temperature might have less effect on 
human beings than on small laboratory animals 
during equal periods of exposure because of the 
larger mass involved. However, since it has 
been shown that environmental temperature 
influences the mortality of shock with many sorts 
of animals (dogs, rabbits, guinea pigs, rats and 
mice), it would seem reasonable to expect 
similar effects in persons. There is no evidence 
at present which suggests that the optimal tem- 
perature range for lowest mortality is different 
for human beings, and until contrary evidence is 
obtained it would seem advisable to accept these 
data as applicable. Operating rooms are often 
overheated in the winter, and facilities for air 
conditioning in summer are not always available. 
Likewise, it has been reported that many of the 
military operating rooms in the tropics are not 
air conditioned. In view of our observations, it 
is easy to see how injury resulting from long 
traumatizing surgical procedures might in such 
circumstances be aggravated, and the mortality 
attributed to so-called surgical shock would be 
greatly increased. After severe surgical pro- 
cedures the patient should be placed in a cool 
room, at 65 to 71 F., until the possibility of 
further shock has passed. The same principle 
should apply to the management of other types of 
trauma which are so frequent in wartime. One 
exception to this rule should be noted as apply- 
ing to the treatment of a severely chilled subject, 
in which case, as observed by Cannon. 11 the 
temporary application of heat often causes a 
good restoration of pulse, blood pressure and 
appearance. 

All experiments on the effect of environmental 
temperature, including our own, have been done 
on animals without infections and spontaneous 
fever. It appears possible that these data may 
not apply in the presence of fever. 

The deleterious effect of a hot environment 
on shock can be adequately explained by the 

10. Cooling in Shock, editorial. T. A. M. A. 121:432- 
455 (Feb. 6) 1945. 

11. Cannon. W. B. : Personal communication to the 
authors. 


occurrence of a further decrease in blood volume 
and an increase in 'capillary atony and visceral 
congestion, which becomes demonstrable after 
exsanguination. It is possible that the increased 
capillan- congestion is due to an increased pro- 
duction of the toxic products in the burned area. 
Heat increases metabolic activity. If a toxic 
product is a result of a chemical reaction follow- 
ing a bum, then increased amounts should be 
formed in a warm environment. One could 
assume that heat increases the blood flow to the 
burned area, causing greater absorption of the 
toxic materials. However, although the blood 
flow to a normal part is greatly increased by 
heat. 12 it has yet to be shown that this is true 
for inflamed areas. 

The influences of cold on mortality is more 
difficult to explain. The lessened reduction of 
bleeding volume and the decreased capillary con- 
gestion are compatible with tire hypothesis that 
a lesser concentration of the toxic substance is 
present in the circulating blood either because 
less is formed or because less is absorbed. 
Nevertheless, in spite of this apparent beneficial 
effect, there is an increased mortality. Since the 
increased mortality is not due to any known 
physiologic hemodynamic alteration, it must be 
due to a yet unknown change. In a few prelim- 
inary experiments, we have found that the 
administration of adrenal cortex extract or 
solution of dextrose did not influence the in- 
creased mortality in a cold environment. Thus, 
it is unlikely that adrenal exhaustion or hypo- 
glycemia is the cause of the increased mortality. 
Others 12 have found that the body temperature 
of animals subjected to cold is noticeably re- 
duced, an observation which we readily con- 
firmed in mice. Crismon 12:1 has demonstrated 
that death from hypothermia in normal rats is 
due to circulatory and respiratory failure. It 
would seem likely that temperature regulation 
is impaired in shocked animals because of the 
inadequate circulation and the reduced ability 
to compensate in other ways, such as by vigorous 
shivering. The deleterious effects of cold should 

12. Prinzmetal, M.. and Wilson. C. : The Nature of 
the Peripheral Resistance in Arterial Hypertension with 
Special Reference to the Vasomotor System. T. Clir.. 
Investigation 15:63-83, 1936. 

13. (a) Crismon, J. M. : Effect of Hypothermia on 
the Heart Rate, the Arterial Pressure and the Electro- 
cardiogram of the Rat. Arch. Ir.t. Med. 74:255-24 - 
I Oct.l 1944. (b) Blalock and Mason. 1 * 
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lie considered if one attempts to treat the entire 
body by refrigeration, as recommended for 
therapeutic use in a variety of ailments.” 

CONCLUSIONS 

1. The optimal environmental temperature 
range for highest survival of mice in burn 
shock was found to he 65 to 71 F. 

2. In a hot environment, the increased mor- 
tality in shock is due to a further decrease in 

14. Smith, L. \V. : The Use of Cold in Medicine, 
Ann. hit. Med. 17 -.618-636, 1942. 


the effective circulation and an increase in 
capillary congestion caused by the toxic factor. 

3. In shocked mice kept in a cold environment, 
an increased bleeding volume and a reduced 
degree of capillary atony were found when com- 
pared with values obtained in an environment, 
with ordinary room temperature. The cause of 
the increased mortality in a cold environment is 
as yet unknown. 

4. Environmental temperatures of 37. 71 and 
9S F. had no signficant effect on local fluid loss 
following burns. 



BLOOD IODINE STUDIES 

VI. AN ANALYSIS OF THE BLOOD IODINE IN THYROID DISEASE 
GEORGE M. CURTIS, M.D., and M. BEEN FERTMAN, M.A. 


COLUMBU: 

A principal consideration 'in this series of 
studies is the relation of the blood iodine level to 
the basal metabolic rate in various physiologic 
and pathologic states. 

Within recent years there have been an abun- 
dance of investigations directed toward the under- 
standing of the nature of blood iodine, and many * 
features have thus been revealed. But as yet 
its essential composition and the exact relation it 
bears to the thyroid hormone is unknown. Its 
clinical value, notwithstanding, has become in- 
creasingly apparent, particularly for patients with 
thyroid disease, for whom the basal metabolic rate 
alone is inadequate as a diagnostic measure. Its 
theoretic value in disclosing causal relationships 
in certain diseases may prove of even greater 
significance. For these reasons, we have made a 
comparative analysis of the blood iodine, basal 
metabolic rate and certain other factors in 138 
different clinical conditions in a total of 818 
persons. Our earlier blood iodine values, from 
1932 to 1936. were determined by the dry ash 
technic. 1 and the remainder, from 1936 to date, 
by the chromium trioxide method. 2 

VALUE OF BLOOD IODINE DETERMINATIONS 

There are persons who maintain that blood 
iodine determinations are of questionable clinical 
value. They feel that the method is too cumber- 
some to warrant its use, particularly in view of 
the availability of basal metabolic rate determina- 
tions. which the\' consider not only more prac- 
tical but sufficiently inclusive, as a laboratory aid 
in the recognition of changes in thyroid function. 

From the Department of Surgical Research, the Ohio 
State University. 

Aided by a grant from the Comlv Fund for Research 
of the Ohio State University. 

1. Davis. C. B„ and Curtis. G. M. : Blood Iodine 
Studies : I. The Quantitative Determination of the 
Iodine Content of Blood. J. Lab. & Clin. Med. 18:24. 
1932. Phillips, F. I.. and Curtis. G. M.: Blood Iodine 
Studies: IV. The Clinical Determination of Iodine in 
Blood. Urine and Feces. Am. J. Clin. Path. 4:346. 1934. 

2. Matthews. X. L.: Curtis, G. M.. and Erode. W. 

R. : Determination of Iodine in Biological Materials : 
Refinements of the Chromium Trioxidc Oxidation 
Method. Indust. 3: Engin. Chem. 10:612. 19aS. 
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What' they fail to see, however, is that the two 
methods should be used side by side, each as a 
supplement to the other. Nor are analyses of 
blood iodine now especially cumbersome or lack-' 
ing in precision. 

The blood iodine, and specifically its protein- 
bound fraction, is an index of the circulating thy- 
roid hormone. 3 As shown by tolerance curves, 
it is regulated essentially by the functional activ- 
ity of the thyroid gland. 33 This is the principal 
basis for its importance in clinical as well as in 
experimental studies. 

The behavior of the blood iodine, particularly 
of its organic, or protein-bound, fraction, may 
prove to be of diagnostic significance in instances 
in which it is difficult or even impossible to ob- 
tain a reliable determination of the basal meta- 
bolic rate: also, in the differentiation of hyper- 
thyroidism from other simulating conditions, in 
which the basal metabolic rate is likewise ele- 
vated. as; for example, in patients with hyper- 
tension or with cardiac decompensation. Further, 
it is of value in distinguishing goiter with hyper- 
thyroidism clinically from goiter without hyper- 
thyroidism, in which the basal metabolic rate may 
be otherwise increased. 

Perkin and Cattell have presented convincing 
evidence that the amount of iodine in the blood 
may be a more reliable criterion than the basal 
metabolic rate in the differential diagnosis of 
borderline hyperthyroidism, so important a de- 
cision, especially in the consideration of therapy. 4 
In a study of 235 patients with borderline hyper- 
thyroidism under carefully controlled conditions, 
they found that despite a generally elevated basal 
metabolic rate the blood iodine level was not sig- 
nificantly increased in the majority of persons foi 

3. (a) Salter, W. T. : The Endocrine Function of 

Iodine, Cambridge, Mass., Harvard University Press. 
1940. (6) Salter, IV. T., and Bassett. A. M.: A 

Physiological Interpretation of Blood Iodine Fractions 
in Terms of Thyroid Function (in One Hundred Cases 1. 
Tr. A. Am. Physicians 56:77, 1941. (c) Man. E. B. : 

Smimow, A. E; Gildea, E. F.. and Peters. J. P. : Scrum 
Iodine Fractions in Hyperthyroidism, J. Clin. Investiga- 
tion 21:773, 1942. 

4. Perkin, H. J., and Cattell. R. B.: The Value of 
Blood Iodine Estimations in the Diagnosis of Border- 
line Hyperthyroidism. Vest. J. Surg. 4S:59. 1949. 
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whom a tentative diagnosis of mild hyperthyroid- 
ism was unsupported by the clinical observations 
or in most of those patients with nodular or ex- 
ophthalmic goiter who subsequently did not bene- 
fit by subtotal thyroidectomy. On the other 
hand, both the basal metabolic rate and the blood 
iodine level for the most part were elevated pre- 
operatively and declined postoperatively in those 
who improved clinically after an adequate thyroid- 
ectomy. 

From a further investigation of 256 patients 
with exophthalmic goiter, Perkin and Hurxthal 
concluded that estimations of the blood iodine 
level taken at stated intervals offer a means 
whereby predisposition to recurrence or per- 
sistence of clinical hyperthyroidism can be pre- 
flirted. 5 Moreover, the level of the blood iodine 
may be used as an index for determining the 
correct amount of thyroid tissue to remove, 0 
thus diminishing materially the postoperative 


with total mtrathoracic goiter or with other aL 
rant thyroid tissue, which may be otherwise u>. 
looked. Further, its estimation, as well as tl 
of the urinary output of iodine, will furnish usef> 
evidence in the detection of temporarily induce 
hyperthyroidism from secretly ingested desiccaL 
thyroid. 1 

The blood iodine appears to be a more spcuT> 
and consequently more reliable, measure of ii„ 
roid overactivity than the serum cholesterol 
Riggs and his co-workers found only 16 of ? 
hyperthyroid patients with serum cholestem 
values less than the minimum of the norma 
range, which is about 150 mg per hundred cub: 
centimeters , s 

THE BLOOD IODIXE IX TOXIC AXD IX 

xoxroxic goiter 

The clinical groups of thyroid diseases listed 
in table 1 were collected according to their clini- 


Table 1. — The Average Blood Iodine Level in Various Thyroid Diseases , Together with the Standard Error and 

a Comparison with the Basal Metabolic Rate 


Basal 
Metabolic 
Bate, % 




Blood Iodine, Jfierograms 
Method 

per 100 Cc. 


Chromium Trioxide 


Dry Ash 

Clinical Diagnosis 

Xo. Cases 

Mean ± S. E. 

Xo- Cases 

Mean ± S. E. 

Xormol 

39 

4.2 •* *. 0.2 

36 

11.9 ±0,S 

Hypothyroidism 

66 

3,6 ±0.1 

13 

33.8 ± 1.2 

Xontoxic diffuse colloid goiter.... 

9 

4.4 ±0.3 

5 

10.3 ± 2.1 

Xonfoxic nodular goiter 

u 

S3 ± 0.5 

30 

11.5 ±2.0 

Toxic nodular goiter 

29 

7.9 + 0. St 

2$ 

35^ ±1.1* 

Toxic diffuse colloid goiter 

. 3 

0.1 ± 0.7 f 

0 

1S.7±0.S f 

Toxic mixed goiter 

j: .tbalralo goiter..,, 

Carcinoma of the thyroid 

4 

41 

9 

7.2 ± 1.1 1 
M±o.«t 
!,s±o.r 

Zi 

3 

17.6 ±1.0* 

16.6 ±2,7* 

Chronic thyrofditis 

. o 

5.9 ±0.9 




So. Cases 
Vi 


Si 

6 

4 

73 

n 


3fean ± S. E. 
- 

1 1 

— r-*- 

* l±t1 
■r'S + it 
tW i: 9 t 

•f39±$t 
tIS ± t 
-12 ± 2 


fiance alone. 


—— * — — oo tr* l that this difference Is not due to chance alone. 

* Significantly different from tbe normal mean; chances are better tna - o t0 x that this difference Is not doe to 
1 Hlgtdr signlflcantlr different from the normal mean; chances are Mixer 

cal diagnoses. From this table it may he seen 
that tbe average blood iodine concentration is 
significantly elevated in each form of toxic goffer 
and that with this increase is associated an ele- 
vation of the basal metabolic rate. On the other 
hand, the average blood iodine in patienb 


duplications of hypothyroidism or recurrent 
ivperthyroidism. 

Similarly, Salter and Bassett found that the 
linical diagnosis is better correlated with the 

ilasma protein-bound iodine than with the basa 

metabolic rate. 3b On the basis of his wor', does not exceed normal, although 

Salter concluded that Graves’ disease may exist noma b} . a moderately increased 

rithout physiologic hyperthyroidism. 3 - k,«i metabolic rate. 5 


juiuul physiologic hyperthyroidism.' 
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Other investigations have likewise revealed the 
absence ot hyperthyroidism in patients with non- 
toxic goiter. The blood iodine 10 as well as the 
urinary excretion of iodine 103 ' b is within normal 
range, while the basal metabolic rate may be 
normal or even somewhat increased. 10b More- 
over, the iodine balance appears within normal 
physiologic limits. 11 Perkin and his associates 
found the average blood iodine level in 111 pa- 
tients with nontoxic nodular goiter to be identi- 
cal with that in 112 normal persons. 100 Turner 
and his co-workers reported the blood iodine 
normal in 4 of 5 patients with nontoxic nodular 
goiter and low in the fifth. 12 Not only the total 
blood iodine but also the acetone-water-insolu- 
ble fraction is diminished, correlated with the 
varying degrees of exhaustion, atrophy and 
fibrous replacement shown by microscopic sec- 
tions of the surgically removed gland. 13 The 
amount of circulating blood iodine in this disease 


Contrasted with this picture of the blood iodine 
in nontoxic goiter, one finds in any form of 
toxic goiter a significant increase not only in the 
average blood iodine but also in the variation of 
the individual blood iodine values among the 
different patients. Thus in table 2 the values 
are arbitrarily divided into five groups, based on 
normal 1 s.d. and 2 s.d. (one and two times the 
standard deviation) limits. The per cent of blood 
iodine values of the combined dry ash and 
chromium trioxide studies which fall within each 
of these groups is shown. From this table it be- 
comes clear that the average blood iodine level in 
toxic nodular goiter and in exophthalmic goiter 
differs significantly from the normal. 

Approximately three quarters of the levels in 
exophthalmic goiter and nearly that many of the 
levels in toxic nodular goiter fall above the nor- 
mal 1 s.d. limit. Over half the patients with 
any form of toxic goiter had blood iodine values 


Table 2. — Distribution of Individual Blood Iodine Values in the Normal 1 — S.D.* and 2 S.D. Limits 


Normal average blood iodine the standard deviation = 42 z t 12 micrograms per hundred cubic centimeters 
by the chromium trioxide method 2 and 11.9 ± 3.2 micrograms per hundred cubic centimeters bv’ the dry ash 
method. 1 




Below 

— 2 S. D. 
to 

—1 S. D. 
to 

Average 

to 

-1. S. D. 
to 

Above 


Cases, 

— 2 S. D , 

— 2 5. D., 

Average, 

-2 S. P., 

-~2 S. IX, 

-ri S. D„ 

Clinicnl Diagnosis 

No. 


Tc 

<~c 

Sc 

Si 

S5 

I. Xormal 

DO 

0 

13 

44 

24 

16 

2 

II. Nontoxic nodular goiter 

74 

2 

IS 

42 

24 

S 

7 

III. Toxic nodular goiter 

37 

0 

5 

11 

23 

16 

45 

IV. Exophthalmic goiter 

73 

0 

o 

9 

11 

25 

63 

V. All toxic goiters, including III, IV, 
mixed and diffuse colloid 

142 

1 

5 

9 

16 

15 

54 


* 1 S. D. indicate? l x the standard deviation; 2 S. D. indicates 2 x the standard deviation, etc. 


appears to be dependent on the amount of gland 
involved in the pathologic changes as well as on 
the degree of involution or degeneration within 
the nodules. 

10. (a) Curtis. G. M. : Davis, C. B.. and Phillips. 
F. T. : Significance of the Iodine Content of Human 
Blood, J. A. M. A. 101:901 (Sept. 16) 1933. ( b ) Elmer, 
A. W.. and Scheps. M. : The Iodine Content of the 
Blood and of Urine and the Basal Metabolic Rate : 
Their Value in the Diagnosis of the Function of the 
Thyroid Gland, Acta med. Scandinav. 82:126, 1934. 
(r) Perlcin. H. J. ; Lahey, F. H., and Cattell, R. B.: 
Blood Iodine Studies in Relation to Thyroid Disease : 
Basic Concept of the Relation of Iodine to the Thyroid 
Gland : Iodine Tolerance Test, New England J. Med. 
211:43. 1936. ( d ) Riggs, Gildea, Man and Peters. 8 

11. Puppel, I. D., and Curtis. G. M. : The Iodine 
Balance in Nodular Goiter, J. Clin. Investigation 17: 
729. 193S. 

12. Turner, K. B.; DeLamater, A., and Province, 
\Y. D. : Observations on the Blood Iodine: I. The 
Blood Iodine in Health, in Thyroid and Cardiorenal 
Disease and in Leukemia. I. Clin. Investigation 19:515, 
1940. 

13. Davison, R. A.: Zollinger, R. V'.; Curtis. G. M. : 
Surington. C. T., and Riley, E. L. : The Fractionation 
of the Blood Iodine: II, unpublished data. 


exceeding the normal -j- 2 s.d. limit. Of these 
values 52 per cent were as much as from two to 
five times the normal mean, whereas the highest 
value obtained for normal persons did not attain 
twice the mean. 

While there appears to be a difference in the 
distribution of the blood iodine values in these 
groups of toxic nodular and exophthalmic goiter 
above the normal 2 -f- s.d. limit (table 2). yet it 
will be seen from table 3 that the blood iodine 
concentration in toxic nodular goiter can attain 
as high a level as in exophthalmic goiter. Also, 
it is to be noted that the average of all the blood 
iodine values above the normal ~ 2 s.d. limit for 
each of these groups is almost identical. 

The mean blood iodine level determined by 
the chromium trioxide technic was 7.9 micro- 
grams per hundred cubic centimeters for 29 pa- 
tients with toxic nodular goiter and 9.3 micro- 
grams for 41 patients with exophthalmic goiter. 
By the dry ash method, the corresponding value? 
for 28 patients with toxic nodular goiter and 34 
with exophthalmic goiter were 15.S and 37.6 
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micrograms, respectively (table 1). Neverthe- 
less, by statistical tests we were unable to prove 
that these values or those of any two of the 
groups of toxic goiter included in this study 
differ significantly from each other; the varia- 
tion of the blood iodine levels among the indi- 
vidual patients was greater than the difference 
between the means of each group. In view of the 
difference between the average basal metabolic 
rate in toxic nodular goiter and in exophthalmic 
goiter 0 and in view of an apparent dissimilarity 
in the iodine balance, 11 some difference in the 
blood iodine would be expected. This difference 
might be evidenced quantitatively in the relative 
proportions of the fractions of blood iodine, if not 
in the total blood iodine concentrations. With 
more data it may be possible to demonstrate 
statistically such quantitative differences. On the 
other hand, a difference in blood iodine in these 
two diseases may be more qualitative than quan- 


Itative. 

Investigators concur that for the most part 
re blood iodine concentration is elevated m 
Vperthvroidism. 14 R- G. Turner reported that 
0 of 15 patients with this disease had elevated 
lood iodine values whereas the values of the 
ther third were normal. 11 ' Perkin and his co- 
,-orkers IS and K. B. Turner 12 have likewise 
ound approximately 30 per cent of their byper- 
livroid patients to have a normal blood iodine, 
tiggs and his associates, however, observed an 
.creased blood iodine in this disease of f«®> * 
six times the highest normal level, with no 

stances of normal values. 

Salter and Bassett reported that the p asma 
irotein-bound iodine increases m ion ; ze d 

,f thyroid activity while the inor | remains 
odine in the protein-free P las ™ . and G y. 

•elatively constant. 3 i an > pre cipitable 

4- « observed the total as well as the pre v 


— —— . f t? • The Blood 

. (fl) Curtis, G. p ro c. Inst. Med. 

ne in Diseases of the Th>ro^ The Iodme 

:ago 8:14, 1931. Gynec. 5: Obst. 

itionships of Thyroid D - > j oc jine Content of 

365. 1936. (c) a Goiterous Region, Pro t 

ain Pathological B " 1932. (rf) McCul- 

Exper. Biol. & Med. ^ bv the Use of a 

, D. R.: StudtM m |° v “ land Clin. Quart 2:15, 

^ I" 1 mL Srai ^ and 

<o T “"“' 

.amater and Province. . p H . : The Levd 

, (g) Perkin, H J.^d^he, ^ 65;gg2 (May ) 

odine in the Blood, A r ck 1 > 1 Ca tt e]I10c - 

). ( b ) Perkin, Lahey and j Ian , E. B- 

• Ri£r!r s D. S-; Gildea, £-• * > , Iod ; ne Levels, 

■ 58U ■ ';"5?S“Si ow, 5, *° “ a 

uecticut M. J. ’ 


serum iodine to be distinctly above the norma! 
range in 15 hyperthvroid patients. 

High blood iodine values have also been 
noted in children with exophthalmic goiter 11 
and in patients with induced hyperthyroidism. 1 " 
The increased blood iodine in exophthalmic 
goiter rises still higher with administration of 
iodine, yet the consequent increased storage 
of iodine in the thyroid gland results ultimately 
in. a diminution of the circulating thyroid hor- 
mone. llb On initiation of iodine medication to 
patients with exophthalmic goiter, the inorganic 
iodine of the blood increases rapidly, yet the 
organic fraction falls at once. 1E apparently owing 
to a decrease in thyroid secretion. 19 Bulmann ** 
and Man and her associates 3C report a drop in 
the plasma protein-bound iodine in hyperthj- 
roidism with iodine medication. On the other 


[•able 3. — Extent of Eta-aim of the Blood Iodine 
Levels Values Above the Norma! f 2 h.U. 
Limit, Their Average and Maximum 

Method ol Blood Iodine Determination 
'Chromium Trloxidc . 


Value, 

Microcrams 


' Value, 
Microgram* 
per 1» Oc. 


Clinical 

Diagnosis 

Xormal 

Toxic nodular 
goiter — . * * 

Exophthalmic 

goiter 


Cases, 

>'o. 
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Cases, r — J 

No. Aver ape 

Higiieit 

1 

(1.4) 

7.4 

1 (19.0) 

10.0 

17 
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BLOOD IODINE AND DURATION OF THYROID 
DISORDER 

Perkin and Lahey reported that the blood 
iodine in hyperthyroidism is correlated with the 
exhaustion of the patient’s store of body iodine 
when the disease has existed a sufficiently long 
time. 153 Thej' found that the blood iodine is 
usually elevated when the hyperthyroid symp- 
toms have been present for less than nine 
months. 22 On the other hand, the blood iodine 
is generally within normal range in patients 
exhibiting untreated symptoms for one year or 
more. Further, if the symptoms of clinical hy- 
perthyroidism are allowed to persist untreated 
for four to five years, the blood iodine level is 
not only normal but in most cases uninfluenced by 
thyroidectomy. 22 

Contrary to these observations are those of 
Riggs and his associates, who could find no rela- 
tionship between the level of the blood iodine and 
the duration of symptoms in hyperthyroidism. 
The average blood iodine of 18 hyperthyroid pa- 
tients with symptoms present less than one year 
was 10.5 micrograms pre hundred cubic centi- 
meters, and of 13 with symptoms existing at least 
one year the average was 10.9 micrograms. 5 

We are unable to find any significant correla- 
tion between the blood iodine level and the dura- 
tion of symptoms in any of the thyroid diseases 
considered in this report. Nor is there any sig- 
nificant correlation between either the blood 
iodine or the basal metabolic rate alone and 
the total duration of either toxic nodular or 
exophthalmic goiter. On the other hand, we 
did obtain significant positive multiple cor- 
relation coefficients, demonstrating a probable 
association, between the blood iodine and the 
combined variables of basal metabolic rate and 
duration of toxic symptoms in hyperthyroidism 
or of goiter in nontoxic nodular goiter. 0 How- 
ever, the association indicates, if anything, that 
the blood iodine increases, rather than decreases, 
with an increase in some combination of the other 
two factors. 

BLOOD IODINE IN HYPOTHYROIDISM 

In a series of 66 hypothyroid patients whose 
blood iodine was determined by the chromium 
trioxide method and in 13 other hypothyroid 
patients, whose blood iodine was determined by 
the dry ash method, the average blood iodine 
values found were 3.6 and ll.S micrograms per 
hundred cubic centimeters, respectively. These 

22. Perkin, H. J.. and Lahey, F. H.: Exophthalmic 
Goiter: Relationship Between the Blood Iodine Level 
and the Duration of Sjmptoms in 305 Cases of Exoph- 
thalmic Goiter, Arch. Int. Med. 61:S75 (June) 1953. 


values do not differ significantly from the cor- 
responding normal values of 4.2 and 11.9 micro- 
grams per hundred cubic centimeters, even 
though the average basal metabolic rate of these 
patients is definitely reduced (table 1). While 
no history of iodine medication was obtained, 22 it 
is likely that some of these patients had at one 
time a form of supplementary iodine. -Also, 
possibly contributor}' to our negative finding may 
be the occurrence of a somewhat lowered blood 
iodine of the normal persons living in this 
goitrous area. 

In general, the blood iodine in hypothyroidism 
as well as in cretinism is admitted to be lower 
than normal. 24 The blood iodine of cretins has 
been reported to be 36 per cent 240 and even de- 
creased as much as 50 or 70 per cent 24b , while the 
blood iodine in hypothyroidism may be as much 
as 25 per cent lower than normal. 24 * K. B. Tur- 
ner and his associates found low and low normal 
blood iodine levels in 5 patients with hypothyroid- 
ism. 12 and R. G. Turner observed normal blood 
iodine values in 4 patients with this disease. 142 
However, Riggs and his co-workers could find no 
overlap in the lowered blood iodine of 7 myxede- 
matous patients with that of 26 euthyroid per- 
sons. 5 Other investigators have reported that 
the blood iodine is decreased in hypothyroidism 
apparently in proportion to the degree of under- 
function. 241 Yet while the decrease in the blood 
iodine in hypothyroidism ordinarily corresponds 
to the lowering of the basal metabolic rate, in 
atypical forms of this disease. Elmer and Scheps 
reported, the decrease in the blood iodine is not 
commensurate with the drop in basal metabolic 
rate. 10b This may also explain the disproportion- 
ately greater reduction of the basal metabolic rate 
than of the blood iodine which can occur in post- 
operative myxedema. 243 

The application of the principle of fractiona- 
tion of the blood iodine eliminates the incongruous 

23. Most of these patients were from the outpatient 
clinic, and in general their histories did not include any 
story of possible supplementary iodine. 

24. (a) Curtis, G. M. ; Cole, V. V.. and Phillips. 

F. I. : The Blood Iodine in Thyroid Disease. West. J. 
Surg. 42:435, 1934. ( b ) de Quervain. F„ and Smith. 

W. E. : The Iodine Content of Blood in Ordinary- 
Goitres and in Cretinism. Endocrinology 12:177. 192S. 
(c) Kisch, F.: Zur Klinik atypischer Blutjodu erte. 
Klin. Wchnschr. 15:342, 1936. (d) Schwenk. W. : 

Untersuchungen iiber den Blutjodgehalt im Kindesalter, 
Monatschr. f. Kinderh. 79:349, 1939. (e) McCulIagh, 

. E. P., and McCullagh. D. R. : Clinical Experiences 
in the Use of Determinations of Blood Iodine. Arch. 
Int. Med. 57:1051 (June) 1936. (/) de Goes. P.. and 

de Souza I.uz. H. : A iodemia nos estados distireoi- 
deus. Hospital. Rio de Janeiro 17:677. 1940. (rj) Rigc-. 
Gildea. Man and Peters.' (/:) Curtis. Davis and Phi 1- 
!ips. ,<!l (i) Elmer and Scheps. l '"‘ (j) Turner. DeLa- 

mater and Province. 1 - (/•) Curtis and Davis.” 1 



212 


ARCHIVES OF SURGERY 

^ne™, uesraoteen , di . npM . mss; 

tion and of broken-down thyroid hormone i< thus v.Tn^ CUb ' C centimeters > was found in a patie 
separated from the fraction which presumably A i J* g0lter "' as ak ° present for "manv'A-eai 

~ in “ ab ““ 

iodine, is consistently low in patients with hypo- ■ J” 3 -° ther lsolated determinations of the bloc 
thyroidism. }P ° ^dme m cases of carcinoma of the thyroid „ 

?°, rted 3n the liter ature, the Ieyel 0 f the bloo 
GLOOD IODINE IN CARCINOMA OF THE THYROID f ° Und t0 be normal, 55 The b 3 Y 

As will be discussed in a subsemmnt met f ollc «te obsen-ed in 2 of the cases was, a 

no significant elevation of the blood iodine was "n ** f “ ° Ur Series ’ eIevated3 *' ’ 
noted in patients with nonthyroid carcinomas a ♦ J uf c ° nsef l uent 4' appear that the level o 
group which did not include any patients with ™ ^ “ carcinoma of the thyroid i 

malignant neoplasms of the liver. 5 ® However the . depe , nd f nt on the nat «re of the thymic 

Wo °d iodine in carcinoma of the thyroid may oc S '? Ich the maI, 'gFant growth arises tliar. 

3 Q 3 0C ~ 00 t!ie malignant growth itself. As we have men- 

Table 4. Comparison of Ranges and Averages of Blood ^ "f” 8 * b! °°? ] ’° dine n0nt0xicg0 ' !er 

Iodine Levels ‘ 1S ^ so nonna l even m the presence of an elevated 

(Chromium Trioxidc Method ) basal metabolic rate. This is apparently likewise 

— ~~ : I rue in various forms of carcinoma, 56 Further, we 

, Rouge, Average, were unable to find any correlation between the 
Clinical Diagnosis Cases per iwce" per im c™. ? blood iodine and eitlier the duration of the symp- 

Xormnl co 2.3 ■ 7 .i 4.2 toms due to the carcinoma or the duration oi a 

To\“uiar‘ E oit?r W0 . id ; » j H. preceding goiter, when such was reported. Thus, 

Exophthalmic goiter u z.o -Hi as* we are unal) fe to present any evidence of an 

- — __J association between the height of the blood iodine 

v ' eMy s,Ba,BcaDt, T greater than normal. and the amount of degeneration taking place with- 

in the goiter. More data may, however, reveal 
■ casi °nally be elevated. Such an elevation pre- such a correlation, and pathologic studies may in- 
v lously reported ■■ was found in 3 patients, whose chcate that the degree of degeneration, dependent 
blood iodine was determined by the dry ash on or possibly even independent of the time factor, 
method (table 1). Two of the patients had both mav play an important role, 
an increased blood iodine and an increased basal 

metabolic rate ; in the third, a woman with goiter blood iodise is thyroiditis 

of fort}' years duration, only the basal metabolic j n j parents with chronic thyroiditis the aver- 
rate was elevated. age b j ood jodine determined by the chromium trt- 

On the other hand, while the average basal oxJ(Je method was 5 2 myograms per hundred 
metabolic rate was likewise significantly in- cent j meters but was not significantly de- 
creased in 9 other patients with thyroid caret- T()e raJues ranged f rom 3.4 t0 6.4 micro- 
noma, whose blood iodine was determined later $ hundred cubic centimeters. On the 

by the chromium trioxide technic, the average hand K R Turner and hjs c0 . workers 

blood iodine concentration found was 4 8 micro- dmted blood iodine values in 2 patients 

grams per hundred cubic centimeters, which does r t | lvr 0 Jc jftfsH= Riggs and his associates found 
not differ significantly from the normal average w . , eveI of bIood io dine in 1 patient 

of 4,2 micr ograms (tables 1 and 4). formal ^ thyroiditis . there were no other symptom- or 

25. Davison, R. A.; Zollinger, R. W., and Curtis, physical findings of hyperthyroidism. 

G. M-: The Fractionation of the Blood Iodine: l. 

Findings in Patients with Normal Thyroid Function and- SUMMARY 

1. Analvse, oi Wood iodine in conjunction v.iiJ; 
to determ ination of to tol 

ship to the Blood Iodine in Non-Thyroid Disease. ^ Turner, DeLamJter and Prormre. 1 - i i. 

unpublished data. j McCullagh. 5 '- 

27. Curtis.” 1 - Curtis. Cole and Phillips.-" ana 



CURTIS-FERTMAN-. BLOOD IODINE STUDIES. 


213 


are of importance in the differential diagnosis of 
thyroid dysfunction. 

2. The average blood iodine level was found 
to be significantly elevated in all forms of toxic 
goiter, and variations in the individual blood 
iodine values were likewise found to exceed those 
of normal persons. Associated with the increase 
in the blood iodine there occurred an elevated 
average basal metabolic rate. 

In no two groups of toxic goiter, including the 
exophthalmic variety 7 , was there found by sta- 
tistical test any significant difference between the 
average blood iodine concentrations. However, 
some difference in the nature or quantity of the 
whole or fractionated blood iodine might be 
expected in exophthalmic goiter and should be 
further investigated. 

It was noted that the blood iodine may rise as 
high in toxic nodular goiter as in exophthalmic 
goiter. 

3. On the other hand, the average blood iodine 
level was not significantly elevated in nontoxic 
nodular goiter and in nontoxic diffuse colloid 
goiter. The average basal metabolic rate was 
significantly increased in nontoxic nodular goiter 
but averaged only — 7 per cent in diffuse non- 
toxic colloid goiter. 

4. The average blood iodine in 79 patients with 
hypothyroidism was not significantly lower than 
that in normal persons from this goitrous region, 
although the average basal metabolic rate was 
definitely reduced. The value of the average 
blood iodine may have been influenced by pre- 


vious iodine medication in certain instances, of 
which, however, there was no record. The im- 
portance of fractionation of the blood iodine, 
especially for such patients, is emphasized. 

5. The average blood iodine in 9 patients 
with carcinoma of the thyroid, unlike that of a 
previous group of 3 similar patients, did not 
differ significantly from the normal, in spite of 
an elevated basal metabolic rate. There was no 
significant correlation between the blood iodine 
level and the duration of the symptoms due to 
the carcinoma or to those of goiter when such was 
recorded. It would appear that the level of the 
blood iodine in carcinoma of the thyroid is more 
dependent on the nature of the thyroid gland in 
which the malignant growth occurs than on the 
malignant growth itself. 

6. In none of the thy'roid disorders investi- 
gated was there found any significant linear 
correlation between the level of the blood iodine 
and the duration of symptoms or of goiter. How- 
ever, that some association may exist was indi- 
cated by a significant positive multiple correla- 
tion coefficient of the blood iodine in relation to 
the basal metabolic rate and the duration of toxic 
symptoms in hyperthyroidism or of goiter in non- 
toxic nodular goiter. If anything, this relation- 
ship shows that the blood iodine increases rather 
than decreases with some combination of the 
other two factors. 

7. In 3 patients with chronic thyroiditis, the 
average blood iodine was not significantly- 
elevated. 


EARLY AND LATE POSTOPERATIVE AMBULATION 

A COMPARATIVE STUDY OF THREE HUNDRED AND THREE CASES 
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The exponents of early postoperative ambula- 
tion are becoming progressively more numerous, 
if one is to judge by the number of cases reported 
by individual authors. Zava 1 2 alone reported 
6‘.000 cases. The literature surveyed in the 
course of this study presented no instance of 
reversion to the older modes of treatment once 
early ambulation had been tried. 

Although propaganda -for early ambulation 
has been under way, several writers have claimed 
to have “discovered” or “hit on” this manner of 
postoperative treatment independently. Zava 
noted that insane patients moved about frequently 
immediately after operation with no ill effects. 
Nelson - observed that children did well in spite 
of the fact that they were restless and active and 
that animals walked immediately after surgical 
treatment with no disruption of the wound. 
Leithauser 3 * and Nelson' 3 independently observed 
that self ambulation not only caused no ill effects 
in children but resulted in benefit. 

Mv own experience with this mode of treat- 
ment dates from the hospitalization of an S2 year 
old woman who had a cholecystectomy. Being 
specially anxious to prevent pneumonia, I in- 
structed the nurses to have the patient sit in a 
wheel chair. This was accomplished after sue 
took a few steps. Only some time later was it 
realized that the patient sat up on the second P°? 

oerative day. The results were good, and the 
evidence for' and against, early ambuI ^°” " * S * * _ 
examined. The objections appeared to be 
nhvsiolosic and empiric. 

P If persons are not to become ambulatory with- 
i„ ,e first day or two, why alto* “ £ “? 

”1 tenth day. when the sutures are « a t- 

"^1,-SShSsedhy 
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muscular contraction, why slow it down by in 
mobilization? If stasis promotes dotting, whic 
predisposes to pulmonary embolism, why imme 
bilize the patient? If early ambulation promote 
healing, why not practice it? 

With these thoughts in mind, I allowed all m; 
patients to be out of bed immediately after opera 
tion, as early as the first da)\ In order to deter- 
mine better the advantages and the disadvantage; 
of this so-called radical change in postoperatii c 
treatment, a comparative study was made of 303 
patients who were treated during the same period, 
150 of whom received relatively conservative 
treatment and 153 of whom became ambulatory 
immediatelv after operation. This study was 
made possible through the cooperation ot Dr. 
Christopher Bellone and Dr. Nicholas ess ) ore. 

Some facts which suggest that patients should 
be made ambulatory soon after operation are . 

f0l i°' Healing of wounds has become a lively topic 
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which occur when the patient sits up for the first 
time, causing the thrombus, which was formed 
about seven days before, to break off. Ambula- 
tion, if not allowed immediately after operation, 
should be delayed until the thrombus has been 
well organized. Potts and Smith 4 showed that 
muscular contraction of the lower extremities 
of the dog stimulated circulation, with an increase 
of 250 per cent in the volume flow of blood in the 
inferior vena cava. Thus, with a quickened flow, 
little time is permitted for clotting, and any ele- 
ments for clotting accumulated during the first 
dar- are swept away by the increased flow. Zava 
did not report any instance of pulmonary em- 
bolus in his 6,000 cases. 

4. Pneumonitis, particularly hypostatic pneu- 
monia in the aged, is a constant bugbear to the 
surgeon. Nanta 4:1 pointed out that the effect of 
gravity is an important factor to be overcome, for 
it tends to produce stasis, followed by edema of 
the tissues, which, in turn, encourages the growth 
of organisms. The circulation time is increased 
from one and five-tenths to four and five-tenths, 
seconds by a change from the sitting to the stand- 
ing position. Constant massage of the vascular 
system by the contracting muscles accelerates the 
flow of blood. Each muscle is a “heart” and acts 
like a substation in sending on the flow of blood. 
Realizing, further, that anesthesia predisposes to 
infection of the respiratory tract and phlebitis, 
one does well to avoid the additional complica- 
tion of stasis. 

Beecher 5 pointed out that the volume of tidal 
air is greatly diminished in patients who have had 
a laparotomy and that rapid, shallow breathing is 
also a factor in diminution of the tidal air. 
Churchill and McNeil 6 stated that the vital 
capacity is decreased 30 per cent when tight 
dressings are applied to the upper part of the 
abdomen. It is necessary to apply dressings loose- 
ly and avoid splinting of the abdominal muscles, 
which are greatly depended on for respiration. 
Moersch Ca noted that the lower the vital capacity 
becomes and the closer it approaches the volume 
of tidal air. the greater the operative risk. Pow- 
ers ' stated the belief that in all surgical cases 

4. Potts. \V. J„ and Smith. S. : Pulmonary Em- 
bolism, Arch. Surg. 42:661 (April) 1941. 

4a. Pinoy. A., and Xanta. A. : Sclerose et endotlicliose 
mveosiques, Strasbourg-med. (pt. 2) 86:141, 192S. 

5. Beecher, Id. K. : Measured Effect of Laparotomy 
on Respiration. J. Gin. Investigation 12:639, 1933. 

6. Gnu-chill. E. D„ and McNeil, D. : The Reduc- 
tion in Vital Capacity Following Operation, Surg.. 
Gvnec. & Obst. 44:483, 1927. 

' (et. Moersch. H. J.: The Vital Capacities of 1,000 
Surgical Patients, Arch. Int. Med. 3<:12$ (Jan.) 19-6. 

7. Powers. J. H.: Vital Capacity: Its Significance 
in Relation to Postoperative Pulmonary Complications. 
Arch. Surg. 17:304 (Aug.) 1928. 


preoperative determination of vital capacity 
should be made to ascertain the suitability of the 
patient for operation. 

Lyford ;a found that the incidence of infection 
of the respiratory tract after anesthesia in cases 
in which there was no infection prior to operation 
was as follows: after anesthesia induced with 
ether, 5.8 per cent ; after anesthesia induced with 
cyclopropane, 4.9 per cent, and after spinal anes- 
thesia, 7.5 per cent. In cases in which there was 
a chronic infection or some type of infection of 
the respirator}- tract thought not to be a contrain- 
dication to surgical intervention, further compli- 
cated infection of the respirator}- tract occurred 
in 13.5 per cent of the cases after administration 
of ether, in 17.5 per cent after administration 
of cyclopropane and in 39.5 per cent after spinal 
induction anesthesia. Cutler 8 wrote that in 4 
per cent of cases in which operation on the lower 
portion of the abdomen and in 8 per cent of cases 
in which operation on the upper portion of the 
abdomen was performed pulmonary complications 
developed. Regardless of personal opinions of 
such statistics, it is evident that anesthesia pre- 
disposes to infection of the respirator}- tract, par- 
ticularly in the presence of stasis in the vascular 
system and retarded circulation. Ever}* effort to 
avoid the pathophysical phenomena imposed by 
anesthesia and the reclining position should 
therefore be made. 

Metabolism is greatly slowed down by inac- 
tivity. Early ambulation causes an early return to 
normal vital capacity. The standing position re- 
lieves subdiaphragmatic pressure and thus per- 
mits greater expansion of the lungs. Leithauser - 
expressed the opinion that return to normal vital 
capacity parallels convalescence. 

5. The power of suggestion, or the psychologic 
approach, in hastening recovery is not entirely 
without foundation. When a patient who has had 
a serious operation can sit up, eat well, and walk 
just like a “whole” person, surely a mental vic- 
tor}- too has been achieved. The patient requires 
less nursing and attention and is on his wav- 
back to a useful existence. 

Recently a girl who had had a laparotomy 
was up and about on the fourth postoperative 
day acting as a nurse for her roommate. She was 
completely rehabilitated and happy in her achieve- 
ment. Thus, with early ambulation the morbidity 
rate is cut down and the patient is enabled to 
return to work much earlier. The usual long 

7a. Lyford, J.. Ill: Postoperative Infection ci the 
Respiratory Tract ir, Relationship to Inhalation arc" 
Spinal Anesthesia. Arch. Surg. 44:35" (Jan.) 19-2. 

S. Cutler. E. C.. and Hcerr. S. O.: Postoperative 
Pulmonary Complicate :'.-. Proc. Interft. Potcrad. M. A. 
North America (1941). 19-2. p. 252. 
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' a ^escence is reduced as much as §75 to S?50 i ?™~ at * on made possible a saving of at 

• an important factor to the ordinary working man! “ hos .P ,tal senses for the patients 

In preparation for this so-called radical post- riddedt^^K^ ^ COm P ound earnin S 5 

r?" ■ “• ,he patim is “ « ; 

nerted y nf ^ ° r xf® Tiff 33 t0 what is shDrtened period of hospitalization also permlited 
pected of him. He is told that early ambulation a quick turnover of patients 

is an aid in getting well and in preventing pul- 
monary conditions, which often complicate surgi- Table l .—Age Distribution 

cal treatment. He is told that during the first 

three days cooperation will not be easy; that he Early Ambulation rchjo&m 

will wish to be left alone; that he will feel bad Yeat ' Females imP UIh ' 

but that if he does cooperate, he will be well imo.\‘.’ n ® ^ f 

enough on the fourth day to walk and go home. S1 ^ 5 is s & i 

This usually gives the patient enough strength 'i i ” o 

to bear the discomfort. On the first postoperative Total ~ D ~S ~7 

day he is to sit up on the side of the bed ; on the — — — 

second day he is to move freely along the side of 

the bed or to sit in a chair ; on the third day he The present comparative study was earned out 
is to sit in a chair and possibly to walk, as he ° n f afae f f° ^re treated after operation 
usually does. Some patients complain bitterlv; "f f lively long penods of rest m bed and 

a few even faint, but by the second day most of 133 Pf ents f° treated b - v earI - v amtiuia : 

the discomfort passes. It is interesting to note t ‘ on * The age distributions in the two groups and 
the determination to move about, even in persons 1 le nu mber in each age decade w ere simi ar 
who fail in their first attempt. They are ready (* a ble 1). 

the next day to try again. A patient who had a The patients were further divided into three 
hemioplasty and was made ambulatory early groups, as follows : ( 1 ) patients having appendec- 
after operation complained a great deal ; however, 

— a.year later, when he was operated on for another Table 2.— Data on Patients After Affendeetm) 

iia, he got up and walked on the first day t Average Values) _ — 

, .at complaints or without being told to do ' Egrt " 

In instructing the patient as to how much Amt>aia»ioa a c-i_ 

king he should attempt, I tell him that lie can remsi-s ji»i« r«»»w sc-. 

we about as much as he desires until he has a dumber oi days in hospital i s :.i 

■ise of approaching fatigue. Some persons are ., 

* to return to work in two weeks, while others f.j ™ , a f I'J ,'j 

rnger. The patient who does not wish to be- bomber of complication? o.o 1.0 o 

come ambulaton- early is allowed to remain in **; „ 0 „ 5 Jt> ■' 

bed as long as he desires. However, if he shares dumber oi hypodermic injcc- ^ _ 6J 

a room with another patient who moves about x ‘"r* o.o v> 

and goes home soon after operation, he, too. disotargc-i ^ j o 

usually decides to try ambulation. No patient Xumbccofpalicntswitb cbromlc # 

has stated that he has regretted early ambulation. ^ !„ 

The two most frequently mentioned contrain- future I<0 - 

dications are pulmonary emboli and the danger . 

resulting from closure of the wound with ab- tomy 3 ] 0ne; (?) patients having a surgical 
sorbable material. The incidence of pulmonary ^ ^ ^ fmver port ; on oi t!ic abd oaten, «i •• 
emboli in cases of early ambulation is certain) ^ v , hhout appendectomy or with or witm^ 
not greater, and is demonstrated by man) to -be - r< and (3) patients hav.r.g ch ... 

far less, than in cases m which the patient is kept ^ 

quiet. To date there have been reported bun ^ demonstrates significant Meractr 

cases of pulmonary embolism among ’ } t the ambulator)- and the bed P 3 *'"” • 

ca e in which the patient became ambidator) he tie n i appendectomy a ^ 

X or 0.025 per cent Smce « of the The ^ fjy rei( bed remained m t,, 

20,000 cases surgical gut was useu 
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hospital two and four-tenths days longer on the 
average than those who were treated by early 
ambulation. One ambulatory patient and 5 bed 
patients had a temperature over 2 degrees (F.) 
above normal. The duration of fever was slightly 
-longer for the bed patients. Food was tolerated 
on the first or second day by patients who be- 
came ambulator}- early, whereas it was not given 
until the third to the fifth day to those who re- 
mained in bed. The average number of injections 


Table 3.— Data on Patients After Laparotomy 
(Average Values) 


Early 

Ambulation Rest in Bed 

— f ■ -* , 

Females Males Females Males 


Number of days in hospital, — 

Ape 

Increase in temperature (degrees 

F.) 

Number of days fever persisted. 
Number of patients with com- 
plications 

Postoperative day diet was 

ordered 

Number of hypodermic injec- 
tions of a narcotic 

Number of catheterizations 

Number of patients discharged 

with fever 

Number of patients with chromic 

surgical gut sutures 

Number of patients with cotton 
sutures 


6.9 

7.S 

9.9 

7.3 

29.1 

53.0 

29.4 

24.5 

1.6 

1.2 

3.9 

2J> 

4.0 

3.5 

9.6 

5.3 

7.3 

17.1 

30.0 

0.0 

2.4 

2.2 

5.0 

3.2 

6.2 

5.7 

9.1 

5.S 

0.5 

0.0 

2.9 

3.6 

9.0 

0.0 

11.0 

2.0 

34 .0 

1.0 

103.0 

S.O 

€2.0 

0.0 

0.0 

0.0 


of morphine sulfate, dihydromorphinone hydro- 
chloride or codeine sulfate administered to 
the bed patients was five to six and five-tenths, 
whereas the average number administered to the 
ambulator}- patients was two and eight-tenths to 
three and seven-tenths. The fact that the am- 
bulatory patients required fewer injections of a 
narcotic indicates that they overcame discomfort 
more rapidly. It also partially accounts for their 
-pontaneous bowel movements and their infre- 
quent need of purgation, since it is believed that 
rest in bed and drugs, such as morphine and 
dihydromorphinone, tend to produce constipa- 
tion. Catheterization was not necessary for a 
single ambulator}- patient, but was usually re- 
quired once or twice by each bed patient. Seven- 
teen per cent of the bed patients and 9 per cent 
of the ambulatory patients were discharged from 
the hospital with tever. The wounds of all bed 
patients were closed with chromic surgical gut, 
as were 62 per cent of the wounds of patients 
who walked early ; the rest were closed with 
cotton. 

The term “laparotomy"’ (table 3) included 
hernioplasty alone or in combination with ap- 
pendeetomv. After this operation the period of 
hospitalization was three days less for patients 
who became ambulator}- early than for those who 


remained in bed. The increase in temperature 
varied from 1.2 to 1.6 degrees (F.) for ambu- 
lator}- patients and averaged 3.9 degrees (F.) 
for bed patients. The duration of elevation of 
temperature was from three and eight-tenths to 
four days for ambulator}- patients and from five 
and three-tenths to nine and eight-tenths days for 
the bed patients. Twenty-four ambulator}- pa- 
tients had complications, as compared with 30 bed 
patients. Complications included any pathologic 
condition of the respirator}' or the circulator}- ap- 
paratus or of the extremities. Nine of the ambu- 
lator}- patients and 13 of the bed patients were 
discharged from the hospital with fever. Catheter- 
ization was not necessary among the male patients 
who practiced early rising and was done on an 
average of 0.5 time among the female ambulatory- 
patients ; on the other hand, the male bed patients 
were eatheterized 3.6 times and the female bed 
patients 2.9 times. The wounds of all the bed 
patients were dosed with surgical gut; the 
wounds of 68 patients with early ambulation were 
closed with cotton. 

Vomiting on the second day occurred in 4 per 
cent of the patients who became ambulator}- early 
after operation, as against 32 per cent of the 
patients who remained in bed. Postoperative pur- 
gatives were needed by only 10 per cent of the 
patients who rose early, whereas purgatives were 
ordered for S5 per cent of the bed patients. 
Furthermore, the ambulatory patients were not 
given enemas before operation, whereas all the 


Table 4. — Data on Patients After Cholecystectomy 
( Average Values) 


Early Rest in 
Ambulation Bed 


Number of days fn hospital 7A 13.1 

Age 4GA 4S.0 

Increase in temperature (degrees F-> 2.1 Z.C 

Number of days fever persisted 3.7 6.7 

"Number of complications 2.0 C.O 

Postoperative day diet was ordered 2.2 7.0 

Number of hypodermic injections of a 

narcotic 7.0 n.O 

Number of catheterizations 0.0 5.0 

Number of patients discharged with f^v^r 0.0 1.0 

Number of patients with chromic surgical 

gut sutures 2.0 C.O 

Number of patients with cotton sutures.. 7.0 0.0 

Number who died 1.0 1.0 


bed patients, except those in emergency cases, 
were given enemas. 

With regard to the patients who had chole- 
cystectomy, table 4 indicates that those who were 
made ambulator}- early required less hospitaliza- 
tion and fewer injections and that the elevation 
of temperature was less than for the patients who 
remained in bed. 

Up to this point the purpose of this study has 
been to bring to light the advantages of early am- 
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bulation, to shatter doubt as to its danger, to 
demonstrate its practicability and to reveal its 
popularity and widespread acceptance. However, 
earl)' ambulation should not be considered a cure- 
all for every postoperative problem. Some writers 
have given the impression that there can be no 
complications when early ambulation is prac- 
ticed. This, however, is not true, as evidenced by 
the results in the 153 patients studied here. Post- 
operative complications, such as pulmonary em- 
boli, pyelocystitis, thrombophlebitis and pneu- 
monia, have occurred with early ambulation, 
despite the claims of some supporters of this 
method of postoperative treatment. I handled 
the following cases personally; in each instance 
early ambulation was practiced, yet unexpected 
complications developed, which one would con- 
clude were highly improbable after reading the 
literature on early ambulation. 


Case 5.— Mrs. D. had a panhysterectomy and was 
walking about, when severe pyelocystitis developed. 

. Case 6.— Mrs. L. had a cesarean section and was ir> 
in a chair and feeling well, when, on the fourth day, 
pain and edema of the right lower extremitv developed; 
the superficial veins were tender, red anil painful to 
touch. Her temperature rose to 103 F. The diaenods 
was thrombophlebitis. 

Case /. Master S., a 6 year old boy, bad an appen- 
dectomy and was up and walking on the second day. 
His abdomen became greatly distended, and he began 
to vomit. The diagnosis was acute gastric dilatation. 

In these few cases complications were observed 
which many of the supporters of early ambula- 
tion claimed have been eliminated. Early ambu- 
lation did not prevent phlebitis in a patient who 
had walked on the first and second postoperative 
days. Sitting up did not prevent pneumonia iri a 
patient who was up in a chair one day prior to 
the rise in temperature and the onset of chill, 
followed closely by lobar pneumonia. , 


REPORT OF CASES 

Case 1. — When Mrs. J. was seven months pregnant, 
she had acute appendicitis. With the use of general 
anesthesia, an appendectomy was done. The patient 
was allowed to walk on the second day and was doing 
well. She was afebrile until the sixth day, when her 
temperature rose to 104 F. She aborted, and pulmonary 
emboli developed; her condition improved, but she sud- 
denly died. 

Case 2. — Mrs. T. had an appendectomy', after which 
she did well until the sixth day, when her temperature 
rose to 10 2 F. Edema and pain developed in the lower 
t extremity; the diagnosis was superficial thtombo- 
itis. 

se 3. — Mrs. S. had a cholecystectomy and became 
ulatory on the second day. On the fifth day her 
iperature was 102 F., with accompanying pain in the 
ver right extremity. The diagnosis was thrombo- 
lebitis. 

Case 4. — Air. M. had a cholecystectomy and was per- 
iled to sit up in bed on the first day and in a chair 
on the second day. A cough and then lobar pneumonia 
developed. Herniation of the viscera occurred on the 
ninth day. The operative wound had been dosed with 
cotton sutures. 


SUMMARY 

This comparative study of 303 patients indi- 
cates several distinct advantages of early ambula- 
tion as a. method of postoperative treatment. The 
periods of hospitalization and convalescence are 
shortened ; thus, the patient’s expense is curtailed 
arid the hospital can accommodate an additional 
patient in his stead. The patient regains hi> 
health, returns to work much earlier and t m- 
recovers his useful activity and earning l’ mur 
again. A mental attitude of well-being is main- 
tained, and there is no long period ot abnormal 
body function, with a special diet, rest m 1*<I. 
catheterization and purgatioi]. 

Early ambulation does not increase the fre- 
quency' of complications or endanger t ic | - • 

as case reports and experience 0 

neither does early ,1 

complications as many »*« , »> I 
operative treatment have churned. 

60S Mahon Blanche BuiWm?- 
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At two meetings 1 held recently to discuss the 
end results of penicillin therapy, surgeons from 
two of the largest government hospitals for treat- 
ment of wounds of the extremities presented opin- 
ions serving to qualify prevailing optimism about 
the value of this agent. Although widespread 
use of penicillin has proved generally successful, 
both prophylactically and in the control of wound 
sepsis, there remain examples of indifferent suc- 
cess or outright failure which in our opinion may 
be based partly on inadequate technic. 

Florey and Jennings 2 have described the prin- 
cipal causes of failure in the use of penicillin as 
follows : Dead tissue, slough or sequestrum is 
the focus of infection; an infected area is not 
being reached by the drug; the dose is too small 
or application too infrequent : bacteria are not 
sensitive and penicillin is no longer potent. 
Assuming that a potent preparation is used on 
penicillin-susceptible organisms, the problem be- 
comes simply one of reaching the pathogens with 
a bacteriostatic level of penicillin and maintaining 
it for a sufficient period to be therapeutically 
eft’ective. When topical application is made, 
present methods' call for a maximum concentra- 
tion of 500 units of penicillin per cubic centimeter 
of isotonic solution of sodium chloride. 3 The 
statements of Florey and Jennings 2 make it 
appear that a higher concentration may be re- 
quired. 

From the Grace Clinic, Brooklyn, and the Biological 

1. abdratory, Cold Spring Harbor. N. Y. 

1. Carpenter. G. K. Tbe Morbidity of Compound 
Fractures and the Value of Penicillin Therapy, read 
before the Brooklyn Surgical Society. Nov. 2. 19-14 and 
Ian. 4, 1945. Fctt. H. C.. in discussion on Carpenter. 
Meleney, F. L. : Antibiotic Therapy in Surgical Infec- 
tions. read before the Brooklyn Surgical Society. Nov. 

2. 1944 and Jan. 4. 1945. 

2. Florey. H. W.. and Jennings. M. A. : The Prin- 
ciples of Penicillin Treatment, Brit. J. Surg. (supp.) 
32:112 (July) 1944. 

3. Reefer. C. S.: Blake. F. G. : Marshall. E. K.. Jr.; 
Lockwood, J. S.. and Wood, W. B„ Jr.: Penicillin in 
the Treatment of Infections: A Report of Five Hundred 
Cases, J. A. M. A. 122:1217 (Aug. 25) 1945. 


It is now evident that the undesirable reactions 
of penicillin reported by earlier workers were at- 
tributable in the main to toxic impurities and not 
to the active penicillin fraction/ 1 Increased 
pharmacologic purity renders the maximum limit 
of 500 units per centimeter unduly conservative, 
and higher concentrations are coming into limited 
use. 3 The tendency to use more concentrated and 
massive doses of penicillin would be accelerated 
if clinicians were generally aware of the recent 
findings of Demerec 6 on the mode of origin of 
penicillin-resistant strains of Staphylococcus 
aureus. He showed that resistance to penicillin 
is not induced but arises spontaneously by muta- 
tion, and he demonstrated a few naturally resist- 
ant organisms in even" mass inoculum of the 
standard susceptible strain. At a level of 0.15 
Oxford unit per cubic centimeter all bacteria, in- 
cluding the resistant members, were killed. How- 
ever, at a concentration of 0.064 Oxford unit per 
cubic centimeter the few resistant individuals sur- 
vived, forming the progenitors of subsequent gen- 
erations, all of which were now resistant by 
heredity. By mutation and continued selection, 
bacteria resistant to 250 units per cubic centi- 
meter were obtained. What is probably the 
clinical counterpart of such a process of artificial 
selection has been reported by Florey and Florey. 7 
Natural defense mechanisms of the body may be 
able to cope with a small number of resistant 
organisms, but their selection by topical applica- 
tion of low doses of penicillin must be recognized 
as a definite hazard. 

4. Lyon?. C. : Penicillin Therapy of Surgical In- 
fections in the L’. S. Army. J. A. M. A. 123:1007 
(Dec. IS) 1943. 

5. Harford. C. G. : Martin. S. D. : Hagerman, P. O.. 
and Wood. W. B.. Jr.: Treatment of Staphylococcic. 
Pneumococcic. Gonococcic and Other Infections. J. A. 
M. A. 127:253 (Feb. 3) 1945. 

6. Demerec. M. : Production of Staphylococcus 
Strains Resistant to Various Concentrations of. Peni- 
cillin. Proc. Nat. Acad. Sc. 31:16 (JanA 1945. 

7. Florey. M. E-. and Florey. H. W. : General and 
Local Administration of Penicillin. Lancet 1:357 
(March 271 1943. 
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Other reasons exist for a revaluation of dosage 
and concentration. Except in certain limited 
regions, whenever penicillin is applied locally 
•much of it js rapidly lost through diffusion awav 
from the site of application. Since loss is a func- 
tion of time, it follows that an initial high concen- 
tration of penicillin is more likely to assure bac- 
teriostatic activity during .the not inconsiderable 
period required for effective inhibition. In 
addition, both diffusion and dilution will reduce 
the concentration of penicillin in tissues or cavi- 
ties immediately adjacent to the main focus of in- 
fection. Since these neighboring areas mav in 
themselves be infected, it becomes important to 
have a concentration level not always realizable 
systemically and sufficient to be bacteriostatic in 
the presence of diluting, fluids and in areas con- 
tiguous to the application site. When penicillin 
is injected into the pleural cavity, the diluting in- 
fluence of any existing empyema must be con- 
siderable. 

This principle of therapy has been further 
emphasized by the work of Struble and Bellows. s 
who make the following statement : “When peni- 
cillin can be applied topically, an enormous con- 


gest that local use of penicillin combined when 
necessary with judicious surgical measures mav 
be of value. A decision to use penicillin locallv 
or systemically often depends on the factor of 
accessibility and extent of the infection, feffrev 1!! 
observed that penicillin may fail, even against 
susceptible organisms “in necrotic soft tissue and 
necrotic bone and in the center of abscesses and 
masses of fibrinqpurulent material." The local 
use of high concentrations of penicillin in a solu- 
tion known to be an effective solvent of sputum 
and empyema fluid might aid in effectively neu- 
tralizing these isolated avascular regions that 
serve as a potential source of future infection. 
Therefore we have employed 4,000 units of peni- 
cillin per cubic centimeter in isotonic solution oi 
sodium chloride with 0.1 per cent of the wetting 
agent sodium tetradecyl sulfate, or Tergitol 
(sodium 2-methyI-7-ethyIundecyI-4 sulfate)/ 1 
for topical application. 

The place of detergents in medicine has been 
discussed in a recent editorial. 12 Sodium tetra- 
decyl sulfate has previously been used in surgical 
procedures, 13 and its combination with penicillin 
is predicated mainly on the properties of wetting 


centration can be achieved locally, which sur- 
passes by far any value which can be secured even 
by the most massive intravenous doses.” By 
using on dogs a dosage of penicillin one hundred 
times greater than that commonly given to 
human beings (12,800 units per kilogram of body 
^weight in highly concentrated form — 20,000 units 
cubic centimeter of solution), they demon- 
, ed that none was recovered in the hone mar- 
up to three hours following injection. The 
s used were full grown, and histologically 
bone structure would resemble that of human 
ults. We do not feel that the significance of 
s fact has been fully appreciated by clinicians 
aling with compound fractures and with acute 
and with chronic osteomyelitis. 

It is true that acute hematogenous osteomyelitis 
of the fulminating type with septicemia and mul- 
tiple abscess formation calls for systemic treat- 
ment. On the other hand, chronic local osteo- 
myelitis of long standing may be treated locally, 
provided all possible extrinsic sources of infection 
are ruled out. Any improvement noted in chronic 
osteomyelitis must be regarded as temporary un- 
til proved to be otherwise. In the meantime, 
Dickson's 9 remarks on the role of “quiescent 
foci" in the recurrence of acute symptoms sug- 


S. Struble, G. C., and Bellows, J. O-J Studies on 

the Distribution of PenidUm in the Eye and Its Cfcmal 

•rsx £ 


activity, including dispersal power and solvent 
action. But since penicillin is not effective against 
many bacterial invaders that may be present in 
the usual type of mixed infection, i. e., organism 4 
of the coliform and subtflis-mesentericus groups 
the use of a nonspecific germicide, such as sodium 
tetradecyl sulfate, becomes desirable as a general 
bacteriocidal agent, quite aside from it.- wetting 
properties. This is especially true when one of 
the organisms present in a mixed infection i- 
rapable of producing a penicillin-inactivating 
enzyme, such as penicillinase. Certain other 
vetting agents have been found to he compatible 
vJth penicillin," and we have tested the pc tii- 
•illin— sodium tetradecyl sulfate solution ir. vitro, 
indtng it fullv potent. It is important to m.r 
hat at a concentration of 4.0 00 units ot I*mc,!!m 
, er cubic centimeter many species «.l baeteru w, 
rdinarilv considered susceptible to pemet 1m 
tight be effectively inhibited, even in the ah-m.' 

p Medical Use of DcterpcnU. editorial. b 

16:1152 (Dec. 50) 19^- C. >-• ■- 

13. Brantifain. O. U T , ,i ,V" 

•tradecyl Sulfate ^ '* 

■■ogenic Empyema ot £ -m VA2. 

J Univ. Maryland W:*./ ££•••) .. .. 

K. Hern'll. W. .Uern Cy. , 

•dies on Cyo.oxic,.} • * . 1 '■ 

dc and Autibactena! Actoo ■ A" b 

nfrillin : Ccmpan-n : * it.. V* .. - 

c c _ 206:221 (Aw. I 
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of a detergent. Except in a minority of wound 
pathogens, resistance to penicillin is relative, not 
absolute. 

It is admittedly difficult to evaluate the vari- 
ables involved when penicillin is applied in a more 
concentrated form and simultaneously in a solu- 
tion with surface activity. Yet military failures 
in chemotherapy, such as those reported by Fur- 
long and Clark 1S in the treatment of open fractures 
of the femur, may to some extent be preventable. 
Chemotherapy is certainly not a substitute for 
surgical repair. But if penicillin is to be used, 
the conclusions made by Florey and Jennings 2 
are highly significant. In their light a therapeu- 
tic use for topically applied, concentrated, sur- 
face-active solutions of penicillin appears to be 
virtually self evident. In agreement with this 
fundamental approach we are reporting our brief 
experience. 

Case 1. — A 68 year old man, who was first seen by 
us Feb. 24, 1944, had received a compound fracture of 
the middle third of the left tibia and fibula nine years 
previously. Thereafter he had had almost constant 
drainage from two sinuses over the fracture site. Re- 
sults of routine laboratory studies were essentially nor- 
mal; all points of focal infection had been eliminated. 
A culture made from material from the draining 
sinus was reported as yielding growth of Staph, aureus, 
extremely hemolytic and strongly pigmented. The cul- 
ture was tested for susceptibility to penicillin, the technic 
of Demerec being used. In this case of chronic osteo- 
myelitis, the highly toxic strain of Staphylococcus was 
not resistant to penicillin. 

On August 14 he was hospitalized and received a dose 
of 400,000 units of penicillin, 10,000 units being injected 
into the sinus and 5,000 into the second sinus and the 
remainder given intramuscularly in doses of 10,000 
units every three hours. He was discharged on August 
18 and appeared improved. However, the sinus broke 
down again, and on October 3 he was once more hos- 
pitalized for penicillin therapy. He was given 50,000 
units intramuscularly at once. This was followed by 
an injection of 5,000 units into one sinus, while the 
balance was administered intramuscularly in doses of 
10,000 units ever}’ three hours. Although the leg 
looked better after this treatment, the discharge had 
recurred by the end of the month. Additional laboratory 
studies were carried out, and it was found that the 
organisms remained susceptible to penicillin. On De- 
cember 17 die patient was readmitted to the hospital, 
and this time he received penicillin with Tergitol as 
follows : 100,000 units of penicillin was dissolved in 

25 cc. of 0.1 per cent solution of Tergitol and 1 cc. of 
this solution put into the sinus tract every three hours 
until a total of 500,000 units had been used. A small 
petrolatum dam was placed around the sinus in order 
that any overflow of the solution would form a pool, 
thereby insuring constant contact with penicillin. 

The sinus tract healed rapidly after this therapy was 
instituted and has remained well ever since. This time 
has now (March* 8, 1945) amounted to nine weeks and 
six days; the patient states that previously he had not 


15. Furlong, R., and Clark, J. M. P.: On the Use 
of Penicillin to Control Infection in Open Fractures, 
Brit. J. Stirg. (supp.) 32:147 (July) 1944. 


been free from the purulent discharge for longer than- 
a two week period. 

Case 2. — In a woman, aged 51 years, with hyper- 
tensive heart disease, auricular fibrillation developed in 
October 1944. On November 1 she had a cerebral 
embolus with temporary hemiplegia and was hospital- 
ized immediately. This was followed on November 9 
with a saddle embolis of the aorta. Intensive therapy 
failed to prevent gangrene of the right leg, and a 
right midtln'gh amputation was carried out with local 
anesthesia on November 15. Although the blood supply 
of the stump was not entirely adequate, it was deemed 
unwise to attempt more extensive surgical procedures 
at that time. 

She had a stormy convalescence; her temperature did 
not reach a normal level, and the amputation stump 
became necrotic in appearance, showing poor vitality 
accentuated by the limited blood supply. A culture re- 
vealed Bacillus coli, Staph, aureus. Staph, albus,- 
beta streptococci and gamma streptococci. On the 
ninth postoperative day the suppurative character 
of the wound failed to show improvement and two Dakin 
tubes were inserted into the stump under the open skin 
flaps. Every three hours 100 cc. of solution made up 
of 200,000 units of penicillin dissolved in 2,000 cc. of 
sterile isotonic solution of sodium chloride with 50 cc. of 
02 per cent Tergitol was placed in the tubes. This was 
continued until 2.000 cc. of the solution had been used. 
The general appearance of soft tissue parts about the 
wound improved. 

On the fourteenth postoperative day a debridement 
of the stump was done with the patient under general 
anesthesia (cyclopropane) and about 6 cm. of protruding 
necrotic femur was removed. After this procedure the 
dosage of penicillin was repeated as before, for a total 
dose of 400,000 units. The wound took on a healthy 
appearance; the patient made an uneventful recovery 
and was discharged from the hospital on Jan. 18, 1945. 

Case 3. — An unmarried woman, aged 18 years, was 
first seen on Nov. 23, 1943, complaining of inter- 
mittent drainage and induration of the left leg above 
the knee for a period of ten years. Her history was as 
follows : Ten years previously she had had measles 
with subsequent pleurisy and fever. At the same time 
severe pain in the distal portion of the left thigh de- 
veloped. She was hospitalized for a period of fourteen 
months; sequestrectomy of the left femur was done, 
followed by curettage, and the extremity was immo- 
bilized in a cast. From August 1935 through August 
1936 she was rehospitalized on six occasions; sauceriza- 
tion of the left femur was done, and numerous casts 
were applied. This patient has had sixteen operations 
and has been under good surgical supervision. 

Examination here revealed tonsillar and dental sepsis. 
The left leg was atrophic, grade III (basis IV ) with 
2 inch (5 cm.) shortening. There were multiple scars 
on both the inner and the outer aspect of the thigh 
just above the knee, with dense scar tissue and pro- 
nounced contraction. 

The patient cooperated by having a tonsillectomy and 
extraction of an abscessed tooth at once. She then 
reported gradual improvement until March 1944, when 
bursitis of the left knee developed after a fall. Addi- 
tional dental studies at this time demonstrated a de- 
vitalized tooth, but, contrary to advice, she delayed 
having it extracted for nearly fire months (July), 
until she noted soreness about the site of the old 
incisions on the left leg. After extraction of this tooth, 
which was reported to have been badly diseased, the 
soreness and swelling gradually subsided and she had no 
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complaints until Kov. 20, 1944, when she reported fever 
(temperature of 100 F.), malaise and anorexia com- 
bined with swelling of the left leg on the inner aspect 
over the distal portion of the femur ; the lower portion 
of the leg was painful on the outer aspect. The leg 
was red and warm ; there was definite limitation of 
motion. 

She was hospitalized immediately for penicillin therapy 
and received, over a period of eight days, 365,000 units ; 
50,000 units combined with 12 cc. of 0.1 per cent Tergitol 
was injected locally at once and forty-eight hours later a 
second dose, of 45,000 units in 11 cc. of 0.1 per cent 
- Tergitol, was injected. The rest, 270,000 units, was 
given intramuscularly, 10,000 units even.- four hours. 
She was discharged from the hospital on November 29, 
and was then followed at the clinic. We continued the 
topical application of penicillin until Jan. 4, 1945, at 
which time she had received 130,000 additional units, a 
.total of 500,000 units. The remainder of the penicillin 
was administered in the following manner: 


Date 

Dec. 4.1944 

Dec. 7,1944 
Dec. 11, 1944 
Dec. 18, 1944 

Dec. 19, 1944 
Dec. 21, 1944 

TW 98 1 0il 


Dosage 

8'cc. of solution made by dissolving 
100,000 units of penicillin in 20 cc. of 0.1 
per cent Tergitol was injected into the 
lower, outer aspect of the scar on 
the left leg. 

10 cc. of solution of same concentration 
injected in like manner. 

5 cc. of solution of same concentration 
injected in like manner. 

A new solution, 200,000 units of peni- 
cillin dissolved in 25 cc. of 0.1 per cent 
Tergitol, was prepared and 2 cc. of this 
concentration injected. 

3 cc. of the same concentration was in- 
jected. 

3 cc. of the same concentration was in- 
jected. 

a rr r\f tVie same concentration was in- 


Date Dosage 

Jan. 2, 1945 3 cc. of the same concentration was in- 
jected. 

Jan. 4, 1945 3 cc. of the same concentration was in- 
jected. 

In the past either such local attacks of swelling an.i 
pain had resolved themselves by breaking down anil dis- 
charging or the swelling would persist for many months. 
After topical injection of penicillin, the swelling sub- 
sided at once. With all focal infection apparently re- 
moved before the last episode, we feel that this latent 
infection in. the bone may have been the last focus and 
that the local injection of Tergitol and penicillin- might 
eliminate it permanently. 

CONCLUSION 

The available evidence suggests that topically 
applied penicillin containing 500 Oxford units 
per cubic centimeter may not be sufficiently con- 
centrated for optimum therapeutic effect in re- 
fractory- chronic infections. Present pharmaco- 
logic purity and possible risk of establishing re- 
sistant strains of bacteria by selection justify 
an upward revision of concentration. We found 
definite advantages in the use of 4,000 units per 
cubic centimeter in isotonic solution of sodium 
chloride with 0.1 per cent of the detergent sodium 
tetradecyl sulfate for local application to chrom- ' 
cally infected areas of bone and soft tissue, and 
for " the treatment of infected amputations. If 
experience in a larger number of cases confirm- 
the efficacy of this simple procedure, it is possible 
that the magnitude of mutilating major surgica 
procedures for osteomyelitis may lie substantially 

limited. 
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SUBTOTAL GASTRECTOMY 
ERWIN R. SCHMIDT, M.D., and DERMONT W. MELICK. M.D. 

MADISON", V.TS. 


This paper is concerned with the immediate 
postoperative appearance of the remnant of the 
stomach following subtotal gastrectomy. Twenty- 
one cases are presented. For each patient a 
fluoroscopic examination was made by Dr. L. W. 
Paul, of the department of radiology, to check the 
mechanics of evacuation of the barium sulfate 
from the remnant of the stomach. The roent- 
genogram taken at the completion of the fluoro- 
scopic examination in each case is reproduced 
here as a black and white copy- of the original 
film. All gastrectomies were performed in an 
identical manner. Evaluation of the operation 
from the standpoint of the clinical course of the 
patient as well as the mechanics of stomach 
evacuation is thus possible. Technical detail 
has purposely been omitted in favor of emphasiz- 
ing important points of the operation. 

METHOD 

Figure 1 presents diagrammatically the method 
of performing the operation. In A is shown the 
method of placing the clamps ; the angle for plac- 
ing the second clamp should be especially noted. 
B shows the inversion of the superior portion 
of the stomach along the lesser curvature. 

' Figure 2 is a diagrammatic representation of 
the completed operation. The antecolic loop of 
jejunum is actually much shorter than depicted. 
Measurement of this loop from the ligament of 
Treitz to the beginning of the anastomosis has 
been ascertained as between 9 and 14 inches 
(23 and 36 cm.). In addition, the proximal 
jejunal loop will be decreased in length after the 
anastomosis has been completed. This is due 
to the increased tonus as a result of stimulation. 
A 14 inch loop has been found to decrease 2)4 
inches (6.35 cm.) in length. The proximal 
(afferent) loop is brought to the lesser curva- 
ture in all cases. The gastric stoma is placed 
on the side of the greater curvature. The empty- 
ing of the stomach into the distal (efferent) loop 
is facilitated by these two steps. Suturing the 
proximal loop along the lesser curvature will 
buffer the dangerous angle and prevent (to some 
extent) dumping into the proximal loop. The 
filling of the distal loop is illustrated by the black 


and white reproductions. Extreme care in the 
closure of the duodenal stump cannot be over- 
emphasized. A routine method is not followed. 
If a good length of duodenum can be obtained, 
a Clute clamp is used. A small Payr clamp with 
a Parker-Kerr stitch serves equally well. If the 
duodenal stump is short, an “open” type of 
inversion is performed, a Connell stitch being 
used. There is experimental evidence to prove 
that the latter type of duodenal closure is fol- 




Fig. 1. — Method of performing the operation. po- 
sition of clamps on the proximal portion of the stomach 
(note the angle for placing the second clamp) ; B, in- 
version of the superior portion of the stomach along 
the lesser curvature. 

lowed by the fewest number of duodenal “blow- 
outs.” If the safe removal of a duodenal ulcer 
is impossible, a Lahey gastroenterostomy 1 or 
a Finsterer exclusion resecdon (with antral 
excision) is performed. Removal of the ulcer 

1. Lahey, F. : Simple. Useful Anterior Gastro- 
Enterostomv. Surg.. Gvnec. & Obst. 7S:K,9 fFeb.1 
1944. 
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later by a second operation, as advocated by 
both Lahey - and McKittrick, 3 should be given 
serious consideration. 


RESULTS 

Figures 3 to S are black and white reproduc- 
tions of the postoperative remnant of stomach 
and the adjacent small bowel. There are 4 cases 
of gastric ulcer, 5 cases of duodenal ulcer. 11 
cases of carcinoma and 1 case of localized Hodg- 
kin’s disease. 



Fig. 2 .— Diagrammatic representation of the com- 
feted operation. 




at a and the distal loop at b. 

T ' t: . The Use of an Identifying "T" Tube 

2. Lahey, F.. The u. Rejection for Duo- 
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R. : Complication on a Two Stare 
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Wrnredure, Ann. Surg. 


Figure 3 consists of photographs of the in 
ink drawings taken directly from the oiigl 
roentgenograms. They illustrate the appeanu 
of the stomach before and after resection 
duodenal ulcer. To be noted are the amount 
stomach resected and the failure of visualized 
of the proximal jejunal loop. The fiuorosco: 
examination was reported as indicating immei 
ate emptying through the stoma, with ra[ 
evacuation of the remnant of stomach. 

In the remaining illustrations the cases 
peptic ulcer have been grouped first and the ras 
of carcinoma second. The preoperative rocr 
genograms have been omitted. The postoper 
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represented in B there was slow emptying 
through the stoma, but evacuation was satisfac- 
tory. This group is interesting from the stand- 
point of prediction of the efficacy of the 
anastomosis as related to the appearance of the 
stomach remnant. The ballooning of the remnant 
as shown in B is usually an indication that the 
remnant empties slowly. The failure of the rem- 
nant to fill completely (as in C ) plus a heavy 
outline of the distal loop usually indicates rapid 
emptying of the stomach. Paradoxically, the 
opposite was true in these 2 cases, as will be 
noted from the report of the fluoroscopic exam- 
ination. 



Fig. 5. — Postoperative appearance of the stomach after 
resection for ulcer (A, C and D duodenal and B gastric). 
The proximal jejunal loop is indicated at a and the 
distal at b ; in D the proximal loop was not outlined. 

Figure 5 A, C and D show the postoperative 
appearance of the stomach after subtotal gastrec- 
tomy for duodenal ulcer, and B, for gastric 
ulcer. In all these cases the fluoroscopic exam- 
ination was reported to show immediate empty- 


ing through the stoma with rapid evacuation of 
the stomach remnant. 

Figure 6 shows results in 4 cases of carcinoma : 
In the first (A) fluoroscopic examination revealed 
immediate emptying through the stoma but slow 
evacuation of the remnant of stomach. In the 
second ( B ), emptying did not occur immediately, 




Fig. 6. — Postoperative appearance of the stomach in 
4 cases of carcinoma. The proximal jejunal loop is 
indicated at a and the distal at b. In D the proximal 
loop was not outlined. 

and there was 50 per cent retention at the end 
of five hours. In the third case (C) there was 
slow emptying through the stoma, with satisfac- 
tory evacuation of the stomach remnant, and in 
the fourth, immediate emptying through the 
stoma, with rapid evacuation of the stomach. 

Figure 7 presents results in 3 cases of carci- 
noma ( A , C and D) and I case of Hodgkin’s 
disease (■£>). In all these cases immediate empty- 
ing through the stoma with rapid evacuation 
through the remnant of stomach was revealed. 

In figure 8 are shown the results in 4 cases of 
carcinoma, in all of which fluoroscopic examina- 
tion revealed immediate emptying through the 
stoma with rapid evacuation of the remnant of 
stomach. 

In reviewing the foregoing statements it will 
be noted that in 4 cases fluoroscopic examina- 
tion was reported to reveal slow immediate 
emptying of the remnant of stomach. Thus in 
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Fig. 7. — Postoperative appearance of the stomach in 
3 cases of carcinoma (A, C and D) and 1 case of 
Hodgkin’s disease (5).- The proximal jejunal loop is 
-ndicated at a and the distal at b. In C the proximal 
oop tvas not outlined. 

ases of peptic ulcer. Nevertheless, it is worthy 
if note that free hydrochloric acid was not found 
n any of the postoperative determinations, 
urthermore, recurrent ulceration has not been a 
amplication, despite the fact that the anastomosis 


Fig. S. — Postoperative appearance of the stomach in 
4 cases of carcinoma. The proximal jejunal loop is 
indicated at o and the distal at b. In D the proximal 
loop was not outlined. 

has been said that some surgeons require six 
hours. Hans von Haberer and De Petz * found 
forty-five minutes to be ample time. Two and 
one-half hours was the average time per case in 
the gastrectomies herein reported. 

COMMENT 

In examining the postoperative black and 
white reproductions and evaluating them tvith the 
clinical course of the patient an interesting fact 
becomes apparent. Those patients exhibiting 
rapid evacuation of the barium from the remnant 
of stomach have had the most satisfactory post- 
operative course. This leads to the belief that 
an anastomosis resulting in a “dumping stomach 

4. de Petz, A.: Aseptic Technic of Stomach Re- 
sections, Ann. Surg. 86:388 (Sept.) 1937. 
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is the ideal operation to perform. This statement 
must be qualified to some extent. Not only must 
the anastomosis result in a dumping stomach, 
but the evacuation must be predominantly, if 
not totally, into the distal (efferent) loop. If 
the process is reversed, then the increased enteric 
pressure gradients resulting may secondarily 
prevent satisfactory evacuation of the gastric 
remnant. 

The presentation of these cases of antecolic 
anastomosis should not be construed as an 
attempt to recommend this type of operation to 
the exclusion of any other type. We frequently 
use short loop retrocolic anastomoses with 
excellent results. Wangensteen 5 favors the lat- 
ter operation to the exclusion of all others. 
His experimental observations and clinical 
results' give testimony as to the efficacy of the 
method. Nevertheless, surgeons will continue to 
disagree as to which method is the most satisfac- 
tory one. The failure to agree on a standardized 
technic indicates that each method must have 
its objectionable features. Individual preference 
will always militate against standardization of the 
operation. The emphasis should be placed on the 
performance of the best type of operation in 
keeping with the greatest margin of safety to the 
individual patient. One “routine” procedure fol- 
lowed by death of the patient will not be rectified 
by any number of subsequent perfect operations. 
Each case presents its own problems, and the 
following is an illustrative one. A subtotal gas- 
trectomy had been planned for a patient suffering 
with duodenal ulcer. This was altered to a Lahey 
gastroenterostomy when the patient exhibited a 
generalized convulsion at the beginning of the 
operation. The postoperative course of the 
patient was uneventful. There was complete 
relief of symptoms plus a gain of 40 pounds (18 
Kg.) in weight. One is justifiably skeptical that 
a subtotal gastrectomy would have done so well. 
An opinion once expressed by Dr. Donald Bal- 
four 0 on this point will bear repetition : “The 
soundest argument for so called conservative sur- 
gical treatment in peptic ulcer is that such 
methods when intelligently applied yield very 
satisfactory results and these conservative meas- 
ures will probably remain an important part of 
the surgical treatment of the disease as long as 
surgery of peptic ulcer is required.” Briefly, then, 
the decision as to method should depend on the 
nature of the primary disease, the amount of 
stomach to be removed, the surgeon’s skill and 

5. Wangensteen, O. H. : The Criteria of a Satis- 
factory Operation for Ulcer and Causes of Failure 
After Gastric Resection for Ulcer, Minnesota Med. 
2S:66 (Jan.) 1943. 

6. Balfour, D. C. : Surgical Treatment of Peptic 
Ulcer, Surgery 2:732 (Nov.) 1937. 


divers other factors that vary with the patient’s 
age, diet and mental attitude. 

The late results of subtotal gastrectomy 
should be the concern of every one. Ingel- 
finger r has recently summarized the literature, 
and the following are his conclusions : Thirty 
per cent of patients do not regain their normal 
weight, and some do not regain their preopera- 
tive weight. Ten per cent suffer from symptoms 
soon after taking a meal, particularly if the meal 
is large. These symptoms consist in epigastric 
distress, pressure, belching, nausea and weak- 
ness. Some patients have soft stools, but few 
suffer from persistent diarrhea. Carbohydrates 
and proteins are usually adequately absorbed but 
some impairment in absorption of fats may occur. 
The dextrose tolerance test shows a rapid rise 
in blood sugar followed by a fall that may reach 
hypoglycemic levels. In a few cases symptoms 
occur during the hypoglycemic phase. Pernicious 
anemia is an extremely rare sequela, but normo- 
chromic or hypochromic anemia is not infre- 
quent. The gastric remnant is at first small, 
gradually enlarges and assumes some of the 
reservoir function of the stomach. If the gastric 
remnant is extremely small, the small bowel 
dilates to form reservoirs near the anastomosis. 
Even if the stoma is anatomically perfect, gastric 
evacuation after subtotal gastrectomy may be 
delayed by functional disorders. A nourishing 
diet, taken frequently in small quantities forti- 
fied with vitamins and iron, often alleviates some 
of the complications of gastrectomy. Symptoms 
and various motility disorders which may be 
prominent during the first postoperative year 
subsequently tend to correct themselves spon- 
taneously. 

The only exception to these conclusions has to 
do with the dilatation of the remnant of stomach. 
We have good reason to believe that the remnant 
will decrease in all cases of subtotal gastrectomy 
if the anastomosis is functioning in an “ideal” 
manner. One patient in this series has now been 
followed over a period of thirty-one months. 
Series of roentgenograms of the upper part of 
the gastrointestinal tract have been recorded 
ever} - six months. These studies reveal a gastric 
remnant decreased in size. The barium empties 
immediately through the stoma, with no evidence 
of any reservoir function of the remnant. Only 
if there is a slow emptying will dilatation result. 
Increased enteric pressure gradients supposedly 
play some part in slow emptying of the stomach. 
It seems logical to assume that slow emptying, 
whether on a basis of partial obstruction at the 

7. Ingelfinger, F. J. : The Late Effects of Total 
and Subtotal Gastrectomv, New England J. Med. 231 : 
321 (Aug. 31) 1944. 
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outlet or increased intestinal pressure gradients, 
lias a common root in tire method of anastomosis. 
Dilatation could thereby be an indication of 
faulty anastomosis. 

Occasionally a statement is made with appar- 
ent conviction that subtotal gastrectomy often 
ruins a patient for life. If such were actually 
true, little could be said for those surgeons per- 
sisting in use of such a procedure. To the 
infrequent person who is pessimistic regarding 
the outcome of the operation the following quo- 
tation ' may be of some comfort : “Even when the 
undesirable sequelae of gastrectomies are 
marked, they rarely interfere with the patient's 
ability to work, and practically never are they 
so dangerous or distressing as the disease for 
which the gastric resection was undertaken." 


CO.VCLL'SIOX 

Twenty-one cases of subtotal gastrectoim 
utilizing an antecolic anastomosis were studied 
by means of postoperative roentgenologic exam- 
inations with barium sulfate. These studies 
indicate that the best anastomosis is one which 
effects a rapid emptying through the gaat.l. 
stoma with evacuation of the stomach predomi 
nantly into the efferent loop. If this is accom- 
plished, it is believed the stomach remnant will 
always decrease in size during the postoperative 
period. 

Our results offer corroborative evidence to 
substantiate the established fact that the "long 
loop” antecolic method of anastomosis is a sat- 
isfactory one. 



POSTOPERATIVE GOUTY ARTHRITIS 
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Modern surgery has advanced beyond the 
confines of the operating theater. Surgical 
knowledge is progressing so rapidly that the 
surgeon must of necessity be mindful of the 
results of laboratory investigations. In recent 
years the role of chemistry has become more 
closely associated with surgery. Through chem- 
ical analysis many postoperative complications 
have been explained. 

Innumerable authors have stressed the impor- 
tance of protein to the surgical patient. The 


excreted daily. This (multiplied by 6.25) means 
that 125 to 250 Gm. of protein is lost per day. 1 
Thus it seems that endogenous protein metabo- 
lism in surgical patients is proceeding more 
rapidly at rest than during normal activity. One 
of the products of this endogenous protein 
metabolism is uric acid. 

When uric acid is the end product of body 
purine metabolism, it is called endogenous uric 
acid. The term endogenous is used to distinguish 


Salient Features in Four Instances of Postoperative Gouty Arthritis 
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removal of protein from the diet almost immedi- 
ately produces an alteration in plasma protein. 
Well nourished surgical patients who are de- 
prived of an adequate protein diet can easily 
approach a state of acute starvation during 
hospitalization. 1 In these circumstances the 
patient must replenish his protein deficiency 
through endogenous protein secured from his 
own body. This loss of protein tissue can be 
measured in the terms of nitrogen excretion. 
Studies have revealed that after operation as 
much as 20 to 40 Gm. of nitrogen may be 

From the Department of Surgery, Lahey Clinic. 

1. Elman. R. : Acute Starvation Following Operation 
or Injun-, with Special Reference to Caloric and Protein 
Needs, Ann. Surg. 120:350 (Sept.) 1944. 


the uric acid formed from the purines produced 
in the course of the digestion of food proteins. 
Endogenous uric acid is derived from the break- 
down of nuclear material found in muscle tissue 
and glandular structures. 2 An increase in en- 
dogenous uric acid produces an increase in blood 
uric acid above the normal level (3 mg. per 
hundred cubic centimeters of serum or whole 
blood). This hyperuricemia is similar to that 
seen in gout. These facts seem pertinent in 
view of our personal observation of 4 patients 

2. Best. C. H., and Taylor, N. B. : Physiological 
Basis of Medical Practice, Baltimore, Williams & 
Wilkins Company, 1943. Jones. W. : Nucleic Acids; 
Their Chemical Properties and Physiological Conduct. 
London. Longmans. Green & Co, 1920. 
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with postoperative gouty arthritis. 

j 1 . .. . .. 


with postoperative gouty annrius. Three of other. Metabolic gout implies merely an im.i~r 
these were observed in the surgical service of of uric acid in body fluids (exclusive of hyper 
Kings County Hospital, Brooklyn, from 1939 to uricemia secondary to renal failure). An in 
1944. Another postoperative patient with gouty 
arthritis was seen in November 1944 at the 
1 -alley Clinic. A survey of the past records at 
the Lahey Clinic revealed another instance of 
l<!v 111 19.47 


this complication in 1937. 

REPORT OF A CASE 

The patient was a 67 year old white man who was 
vein at the Lahey Clinic on Oct. 23, 1944. He presented 
a two year history of epigastric pain following meals. 
During the previous two years lie lost his appetite for all 
types of meat. His diet consisted mainly of milk, liquids, 
such as clear broth, and mashed potatoes. His pains 
usually were relieved by aluminum hydroxide solutions. 

,\ month before he was seen at the clinic his pains be- 
came worse and were not relieved by any medication 
except morphine administered by his family physician. 
Gastrointestinal studies on Oct. 19. 1944 demonstrated a 
gastric neoplasm. During the preceding month he lost 
20 pounds (9.1 Kg.). 

Physical examination revealed an elderly man u.th 
evidence of moderate loss of weight. H.s weig t v 
p 6 pounds (572 Kg.), his blood pressure 120 systolic 
70 diastolic and his pulse rate 88 . E— tmn o 

2 ££13 

. i 

r“. ^section was performed. A sIight dehiscence 

the patient tried to get 0 h d;d not necessitate im- 
of the wound resulted. atelectasis of the 

mediate closure. In addition^ ’ monitjs deV eloped. 
lower lobe of the righ u S ], e complained of 

On the thirteenth postopernti was hot 

pain in te tar.e « » f W,«W «1 ,h, piC«e .1 
and s»** <” 

typical gouty arthritis. Labor ^ hundred 

showed a serum uric acid level of ^ ^ s Gm . 
cubic centimeters; the P P Urina lysis revealed a 

per hundred cubic centimeters. 

3 + reaction for albumin. wa5 discharged 

The patient responded to treatmer 

improved on Nov. 16, 19 ■ 


oi uric acm in Doay nuias (exclusive oi nyper 
uricemia secondary to renal failure). An in 
creased urate concentration, such as this, ma, 
exist from birth. H)’peruricemia itself produce 
no symptoms. 3 However, when urates becc., 
deposited on the articular cartilages of joints 
symptoms then become manifest. When die 

o stride nrc-iir thpn ernutv arthri f f 


symptoms men uccuiuc uicumwi. > > 
tress in a joint does occur, then gouty arthrid 
really exists. 

Gouty arthritis as a postoperative complicatin' 
is infrequently seen. Although its presence nia ; 
seem to be a minor complication, its underlying 
significance may not be sufficiently appreciated 
This arthritic manifestation should indicate 
disturbed protein metabolism. It is a warning 
that hypoproteinemia is present, and protein 
depletion may result unless a positive protein 
balance is reestablished. 

The postoperative appearance of gouty arthri- 
tis suggests that more organs are involved t -u 
appear on superficial examination The ab - 
of an adequate intake of f ° od de P letes the I ,7 
and glvcogen reserve of the body. The Inc 


e head and neck revealed nomu g liver exhausts us it ; 

r the presence of dentures. In the c ^ est 110 physiologic processes are impair * • «» 

Mod^ In'the'surgical patient who is recciv- 
blood.- m tnL bul & 1 ■ C1( j excretion - 

zzs-xrs&z * — - 

kidneys and artIC " la ? • is kn0 wn that an. 
In cases of » Erogenous substances tv 

acid is one of the ^ unkn0vm hepatoren* 
rjse . Tins He {urc of this associatic 

relationship, the , , h its existence i‘ 

is not definitely postu ,atcd tte 

accepted by surgeon, ^ 

in the manifested in uric acu 

relationship 1 . . destruction of uric net' 

metabolism. Th > . excretion of tin 1 

bv live, may o( oric aca 
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COMMENT 

Gout is a disease 

dents. The term gout n ^ gQut 


and De rick, C: i; n 

(June) 1924. 
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accepted use of the term but is more closely 
allied to the mechanism of the hepatorenal syn- 
drome which has been an occasional complication 
following surgical procedures on the biliary tract. 
Such faulty excretion of urates by the kidneys is 
another factor which further increases the hyper- 
uricemia. 

Hyperuricemia is the precipitating agent for 
the articular manifestations in gout}- arthritis. 
However the pathologic changes in the joints 
cannot be attributed exclusively to the pre- 
cipitating agent. A preexisting articular dis- 
ease, osteoarthritis, must be incriminated as 
supplying the foundation for the deposition of 
the sodium salt of uric acid. Past studies have 
revealed that the formation of tophi cannot be 
attributed solely to uric acid saturation of the 
blood. 1 This is believed because the uric acid 
concentration never reaches the limit of its 
solubility. Further proof is offered by the fact 
that in nephritis and leukemia a pronounced 
hyperuricemia may occur without production of 
tophi. 4 Thus the importance of a local process, 
such as osteoarthritis, is stressed for the vicari- 
ous excretion of uric acid in the form of crystals 
of the sodium salt. 

The crystalline deposits occur on the carti- 
laginous joint surfaces of the large toes and 
fingers. During an acute attack the joint be- 
comes inflamed and tender. After the attack, 
symptoms subside promptly. If no previous 
deformity was present, no residual distress per- 
sists. Soft tissue swelling may remain for 
several days. Superficial desquamation of the 
skin may occur after subsidence of articular 
signs. 

The treatment of this complication involves 
the increasing of the exogenous protein. A 
return to normal protein balance eliminates the 
need for specific medication. 

Our survey of 5 instances of postoperative 
gouty arthritis substantiates the previously 
mentioned postulates. In every instance the 
patients were over 55 years of age. All had some 
degree of osteoarthritis. In all of them hvpo- 
proteinemia was displayed with the exception of 
1 for whom protein was not determined. Vary- 
ing degrees of hyperuricemia were present in 
every patient. Xo serious residual articular 
distress was recorded. 

A definite physiologic pattern in the produc- 
tion of postoperative gouty arthritis cannot be 
stated without dispute. Nevertheless, it can be 
postulated that in the presence of a hypopro- 

4. Benedict. S. R. : Uric Acid in It? Relation? to 
Metabolism, in Harvey Lectures. 1915-1916. Phila- 
delphia. Williams &- Wilkins Company. 1916. vol. 11, p. 
546. 


teinemia endogenous purine metabolism is ac- 
celerated. This accelerated metabolism results 
in a hyperuricemia, which is the precipitating 
agent for the deposition of urate crystals on a 
previously damaged cartilaginous joint surface. 
When glycogenolysis produces an impairment of 
hepatic function, the hyperuricemia is further 
increased by a diminution in destruction of uric 
acid. If a hepatorenal disturbance becomes 
evident, as displayed by oliguria, excretion of 
uric acid is further diminished, with a resultant 
higher concentration of blood urate. The funda- 
mental cause for this diffuse metabolic distur- 
bance can be attributed to a lowering of the 
normal blood protein level. This lowered protein 
level may find its cause either in an inadequate 
dietary protein intake or in excessive loss of 
body protein without replenishment. Large 
amounts of protein may be lost from draining 
wounds, extensive bums, peritonitis or empv- 
ema. A frequent source of protein loss easily 
overlooked is long-standing albuminuria (case 
5). Therefore, protein loss without an adequate 
protein intake offers an excellent opportunity for 
the development of postoperative gouty arthritis. 

SUMMARY 

Five patients were observed with gouty 
arthritis following major surgical procedures. 
Four patients had cancer, 3 of them having 
gastric carcinoma. Every patient was a man over 
55 years of age. All had some degree of 
osteoarthritis. 

Manifestations referable to the joints usually 
occurred within five days after operation. The 
joint of the large toe was the site most fre- 
quently involved. Spontaneous remission with- 
out residual articular distress occurred. 

Determinations of blood chemistry indicated 
a true hypoproteinemia in 4 patients; a deter- 
mination was not made for 1. Hyperuricemia 
of variable degree was recorded in all 5 patients. 

The postulated mechanism for postoperative 
gout}' arthritis is hypoproteinemia stimulating 
endogenous purine metabolism, resulting in 
hyperuricemia. This hyperuricemia is the pre- 
cipitating agent for the formation of tophi on an 
osteoarthritic joint. 

This study accentuates the value of an ade- 
quate intake of protein for surgical patients. 
The correction of the hypoproteinemia results 
in a disappearance of articular symptoms. 

CONCLUSION 

The facility with which protein depletion 
occurs can be appreciated when one considers ' 
that a surgical patient usually is given a diet 
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with little or no protein. This may be the fault 
of the surgeon, who may limit the preoperative 
diet, especially when surgical procedures on the 
gastrointestinal tract are contemplated. The 
patient's poor appetite may be another con- 
tributing factor. 

During the postoperative period the distur- 
bance may not be corrected. Usually only a liquid 
diet is permitted for several postoperative days. 
When the patient docs not eat or when vomiting 
occurs, protein starvation is further increased 
because the usual intravenous medicaments con- 
tain only dextrose and isotonic solution of 


sodium chloride. This protein deficiency is tl 
fundamental basis for the development of pos 
operative gouty arthritis. Therefore, the appeal 
ance of gouty arthritis in a surgical patie 
should suggest a more serious metabolic discor 
than superficial examination would indicatt 
Although serious, this complication can b 
easily rectified by establishment of a positiv 
blood protein balance. 

Dr. John F. Ravcroft granted permission to prese 
the clinical and laboratory data of the 3 cases observe 
in his surgical service at King's County Hospita 
Brooklyn. 



ACRYLIC RESIN. AS AN IMPLANT FOR CORRECTION 
OF FACIAL DEFORMITIES 

KENNETH \V. PENHALE. D.D.S., M.D. 

CHICAGO 


Implants, foreign or otherwise, have their place 
in the reconstructive field of plastic surgery. 
In the past, the materials used as implants were 
chiefly bone or cartilage. Their use dates back 
to about 1S61, when rib grafts were made to 
supply the skeletal framework of a reconstructed 
nose. Other materials that have been used 
include bovine cartilage, ear, rib and septal 
(autogenous) cartilage and homocartilage. 

Bovine cartilage has been used in place of 
an autoplastic transplant but with little success. 
Ear cartilage is often used and with definite 
success in cases of minor repair, where only 
a small defect exists. Homocartilage 1 as a 
material is fairly satisfactory but not as satis- 
factory as autogenous cartilage. Homocartilage 
can be obtained at autopsy, sterilized and stored, 
to be used as needed. This type has the ad- 
vantage of eliminating the somewhat hazardous 
operation of costal resection, with its prolonged 
incapacity and morbidity. Regardless of the 
cartilage used, there is the ever present pos- 
sibility that the graft maj- curl, although curling 
is less likely if transverse and longitudinal crev- 
ices are cut on the under side of the implanted 
costal cartilage. 

In 1861 Ollier reported the transplantation 
of living bone for the construction of a nasal 
bridge. 2 Hardi transplanted the first and second 
phalanx of a finger but with poor results. 
Koenig advocated the use of the outer table 
of the frontal bone together with its overlapping 
skin for the building of a saddle nose. Israel 
transplanted a free bone graft taken from the 
anterior surface of the tibia. 3 This graft was 

Owing to lack of space, this paper lias been abbre- 
viated for publication in The Archives by omission 
of a number of the illustrations. The complete article 
will appear in the author's reprints. 

1. Straith, C. L., and Slaughter, \V. B. : Grafts of 
Preserved Cartilage in Restorations of Facial Contour, 
J. A. M. A. 116:200S-2013 (May 3) 1941. 

2. Mowlem, R. : Bone and Cartilage Transplants: 
Their Use and Behavior. Brit. J. Surg. 29:182-193 
(Oct.) 1941. 

3. Safian, J. : Corrective Rhinoplastic Surgery, New 
York. Paul B. Hoeber. Inc.. 1935. 


successful, and it inaugurated a new era in the 
use of free transplants. 

Comparison of bone with cartilage for free 
transplants shows that each has its place. For 
reconstruction of a saddle nose, for instance, 
bone is not as satisfactory as cartilage, as often 
absorption of the bone implant takes place. It 
has long been known that unless bone is placed 
in contact with bone or made to perform its 
weight-bearing function it often is absorbed in 
a comparatively short time. Ollier claimed that 
the presence of periosteum is essential for sur- 
vival of bone. Others are of the opinion that 
periosteum does not play an essential part, al- 
though its presence may have some bearing on 
the rapidity of regeneration. Davis * has ex- 
pressed the opinion that a transplant of bone 
becomes absorbed even if it is in contact with 
living bone. 

Ivor)- is another material that has been used. 5 
Gluck, of Paris, in 1884 was the pioneer in the 
employment of this material. He used it suc- 
cessfully as a foreign implant to bridge frac- 
tures of long bones. Jacques Joseph, of Berlin, 
was the first to use ivory for the correction of 
a saddle nose of both traumatic and syphilitic 
origin. 3 The chief difficulty with ivory is the 
fact that it is difficult to prepare and shape prior 
to its insertion. 

ACRYLIC RESIX 

Acrylic resin, a polymerized methyl metha- 
crylate. is a synthetic material used widely in 
American dentistry since 1939. c It is a stable, 
clear material slightly heavier than water. T This 

4. Davis. J. S. : Plastic Surgery': Its Principles and 
Practice. Philadelphia, P. Blakiston's Son &: Co., 1919. 

5. Salinger, S.: Ivory Implants for Saddle Nose: 
Results in Fifty Cases, Ann. Olol., Rhin. & Larvng. 
40: SOI -SOS (Sept.) 1931. 

6. Munson. F. T., and Heron, D. F. : Facial Recon- 
struction with Acry lic Resin. Am. J. Surg. 53:291-295 
(Aug.) 1941. 

7. Skinner. E. W. : A Critical Analysis of Acrylic 
Resins Used for Denture Construction. Illinois Dent J. 
13:433-440 (Oct) 1944. 
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Fig. 3. — Ivory implant. A, low power (X 19), show- 
ing more abundant infiltration about portions of the 
graft (ivory removed); B, high power (X 130), show- 
ing type of infiltration. 


Fig. 4. — Acrylic resin implant A, low power (x 20; 
showing slight infiltration about the periphery of th 1 
implant (resin removed); B, high power (X 174) 
showing area of slight infiltration (bottom). 
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material had its origin in Germany through the 
research efforts of Rolin in 1900. The chemical 
nature and general properties of acrylic resin 
are well established. Its hardness can be com- 
pared with that of 24 carat gold. It undergoes 
no significant change when boiled. Acrylic 



Fig. 5.— Deformity of the chin of a 23 year old 
woman, due to bilateral ankylosis and surgtcalb cor- 
rected in 1936. At the left, the patient is wearing an 
acrylic resin implant inserted at will m the labi 
sulcus, which was previously lined with epithelium mom 
a thigh. At the right is the cast ot the face before 

correction. 


u has a water solubility of about 0.1 per 
- when placed in distilled water for one week, 
ohol and ether have no visible effect on the 
erial although acetone and chloroform pro 
e a noticeable softening. Acrylic resin has a 
die strength of from 9,000 to 12.000 pounds 
)80 to 5,440 Kg.) per square inch (6.3 > sq. 
)y it will, however, soften when submitted 
i temperature of about 200 F. 

FOREIGN body reaction 

. „ ,; nn arises Does this material pro- 

rhC T foreign body reaction when buried m 
:C *7 Davis 9 in his report on the use 

ng r SS In a! a helmet for protection against 
acryhc resm as h ^ stated that no serious 
mocerebral mju , such pieces were 

STSES* brai " or ,0,t ,issoes ' 

istics of S^heticResms^) ^ 

flt . A. 30:1D9-^ for Protection^ A^inst 

iJSbral Injuries, Surgv 

.91 (July) 1944 - 


Another question is, How does the reaction, 
any, compare with the reaction set up wh 
known satisfactory grafts are implanted? 

Experimental Studies . — To arrive at an answer, • H 
cally as well as microscopically, pieces of known . ■ 
factory grafts were implanted under the skin of 
monkey. These, together with a piece of acrylic re: 
were implanted under careful aseptic conditions. Thr 
grafts, together with the surrounding tissue, were i 
moved after seven days for microscopic examinatk 

In incision 1 ear cartilage (autogenous) was h. 
planted ; in incision 2 costal cartilage (autogenous) » 
implanted ; in incision 3 ivory was implanted, and 
incision 4 acrylic resin was implanted. The incisions • 
the skin were closed with silk, and a sterile dress'- 
was applied. This dressing was covered with adhes*- 
tape on a widely shaved area on the back of the anima 
where contamination and accessibility were least like! 
to occur. 

Summarization of Histologic Sections.-- Fron 
this limited series of trials one can visualize tin 
tissue reactions caused by the various know. 











implants and compare 

! b Lt a S ***** k - ; 
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especially true of the acrylic resin, around which 
the fibrosis is confined to the immediate area 
of the implant. 

METHOD OF PREPARING AN ACRYLIC 
IMPLANT FOR CORRECTION OF 
FACIAL DEFECT 

An impression may be taken ot the face, 
including all parts necessary to get proper pro- 
portions. This impression may be taken with 
Xegocoll (a colloidal material), other colloid 
substance or plaster of paris. The eyelashes 
and eyebrows are best covered with petrolatum, 
over which a flat piece of wet cotton is applied 
to prevent the material from adhering to the 
hair and getting into the eyes. The nasal cavity 
is packed lightly with a small mass of moist 
cotton around small tubes to facilitate breathing. 

From the negative a positive is prepared, of 
plaster, wax, Hominit, stone or metal as de- 
sired. On this positive a wax mold of the 



Fig. 8. — Same patient as in figure o four months after 
implantation of acrylic resin through an external incision 
under the chin. The implant is buried under the soft 
tissues over the symphysis of the mandible. 


defect is prepared. This is also tried to the 
defect itself. In the case of a saddle nose, the 
wax should be longer than the cast to allow 
compensation for the soft tissues over the globula 
of the nose. The under surface is concave and 


the lateral sides free from sharp edges. “Pink 
wax” (dental) is satisfactory. It can be molded 
by flame or softened in warm water. The wax 
pattern should be made slightly larger than is 
required, as one can easily reduce the size by 
means of surgical burs. Perfect molding of the 
wax to a cast is not necessary, and often the 



Fig. 10. — Loss of the nasal bridge from traumatic 
injury (industrial). 

mold is too small, as the implant is not to be 
inserted on the skin as the impression recorded. 
The implant is to fit over the bone, under the 
skin and soft tissues. A visual impression of 
the bony surface on which the implant is to lie 
is much more important. It is on this palpable 
hard surface that the implant must lie. Often 
I take no impression unless one is desired for 
a record. The general bony contour is noted, 
and the wax is prepared with the idea that it 
is to be inserted under the skin and subcuta- 
neous tissues, not to be laid on the external 
visual defect. 

The wax pattern, prepared in any manner 
desired, is now ready to be reproduced in acrylic 
resin. This is done by investing the wax in 
plaster of paris in a metal flask, the flask sepa- 
rated and the wax removed with boiling water. 
This leaves a mold in plaster the exact size and 
shape of the original wax pattern. The acrylic 
resin, purchased in the form of a powder and 
a liquid, is ready to be mixed. For this a small, 
clean jar can be used. The liquid, usually methyl 
methacrylate, is mixed with the powder to form 
a doughlike mass. When this consistency is 
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'’tamed Ibe material is packed firmlv in th , 

prepared mold slightly in excess a „ a 
n-.'tK t h 3 excess and covered 

V , 0pl,ane or t,nfoil - The flask is dosed. 

c amped and placed in boiling water ( 100 C ) 

tor one hour for polymerization. After boiling 

a M WCd t0 C001 and is separated. The soft.' 

■ tj-hke mass ,s now hard and can be removed 
m toto by cutting away the plaster. 

Polishing is a not too difficult procedure. A 
large surgical bur can be used to remove what- 
ever excess appears. On the under surface many 
cone-shaped openings are made, but these should 
not extend through the material. The outer sur- 
face, especially of a nasal implant over which 
the skin is thin, is left smooth but not glazed. 
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satisfactory last minute sterilization can be don 

' mere1 ?' removin S *e top of the bottle an 
pouring in sufficient 95 proof alcohol to co - 
the implant. 


■4 

:3 
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Fig. 14. — Underdevelopment of the right side of th 
face (mandible and maxilla) caused by a tremr-'h 
injury when the patient was 6 years old. 


Fig. 11. — Same patient as in figure 10. Profile show- 
ing the nasal bridge after implantation of acrylic resin. 
The slight hump on the bridge is due to scar mass. 

The acrylic resin implant is now ready to 
he cleaned and sterilized. Green soap and a 
hand brush will remove all debris ; cleansing 
should be carefully done, especially on the under 
surface, where the holes are made. It is placed 
again into liquid soap and then immersed in 
boiling water for a few seconds, which is ade- 
quate sterilization. When removed from the boil- 
ing water, the implant is best kept or stored in a 
sterile wide-mouthed glass bottle. In the operat- 
ing room the glass bottle with the acrylic resin 
might be autoclaved, but this is a questionable 
procedure and an unnecessary precaution. A 



Fie 15.— Same patient 35 in figure 14 alter 
tfon of the deformity of the mand-.b.e v.u.i as 
resin implant (overcorrected to compete 0 
of facial development). The dcpre^.o-t ,. • - 

was corrected with an intraoral A™ 3 " ' 
restoration of acrylic rc>:n- 
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IM PLANTING THE ACRYLIC RESIN 

The surgical field is prepared as one would 
prepare it for the reception of any implant 
(bone or cartilage). A precaution worthy of 
mention is ligation of all bleeding vessels before 
the implant is made. When one prepares a 
cavity over the symphysis of the mandible, for 
instance, the vessels at the mental foramen should 
be avoided if possible. In such a location one 
may not be able to stop the bleeding by a 
pressure bandage, as tbis is a hard substance 
and it may not conform perfectly to the bone 
to stop bleeding by direct pressure. The perios- 
teum is not disturbed. 

The cavity prepared, the implant is removed 
from the alcohol by means of a sterile tooth 
forceps and held in an ether bath for a few 
seconds. The forceps, still clasping the resin, 
's passed through air rather than dried with 
•sterile gauze. After the implant has been placed 
n the position desired and the wound has been 
dosed in the usual manner, a light pressure 
bandage should be applied. Petrolatum gauze 
over the skin and moist cotton will usually 
siJj.ce. This may be held in position by adhesive 
tape, or bandage. An uneven pressure bandage 
is objectionable, as it may dislodge the graft. 

After twenty-four hours the bandage should 
be removed and the graft palpated to determine 
whether it has remained in proper position. If 
not. it is possible to manipulate it slightly. A 
gentle pressure bandage should be reapplied 


and changed when necessary for a period of 
five to six days. 

Clinical observations of the skin are sur- 
prisingly gratifying. Very little redness is seen, 
especially when small grafts are implanted. It 
is known that some persons (a very small per- 
centage) are allergic to acrylic resins worn as 
a dental plate. For this reason, it is necessary 
to prepare the patient for such a possibility. 
One could test the patient for such a reaction 
before the operation, but in my experience no 
reactions have occurred after the implantation. 
From my observation, there is less cutaneous 
reaction with acrylic resin than with cartilage, 
especially homogeneous cartilage. 

PRECAUTION 

I deem it advisable to instruct patients before 
and after operation that such implants may- 
produce inflammatory changes at some future 
(late. In the event that such noticeable reac- 
tions occur, they are advised to have the grafts 
removed. In my limited experience with this 
material for over a period of about three years, 
no person has had any untoward clinical effects. 
Not until such an implant has been embedded 
for ten or twenty years is one prepared to state 
its final outcome. Further investigation is war- 
ranted, as there are unlimited possibilities for 
Use of this material in reconstructive surgery-, 
ft may be advisable to bury metal in the acrylic 
resin implant, so that in case of future traumatic 
injuries the graft will be radiopaque to roentgen 
rays. 



ANOMALOUS FUSION OF THE SCAPHOID AND THE 
GREATER MULTANGULAR .BONE 
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indicate a congenital and hereditary character 
the anomaly. 

Mestern 4 in 1934 reported bilateral fusion 
carpal and tarsal bones occurring together 
2 families. 

Familial tendencies were observed by Ctishin; 
in 1916. He stated that it is probable that t! 
trait may be transmitted in its most outspoke 
form by a parent who appears to be but slight! 
affected but never through parents neither < 
whom show evidence of the anomaly. He studit 
72 families, or 302 persons, and found the dete 
in 25.8 per cent. Of 150 children of parents wl 
had evidence of fusion. 78 of them, or o2 p 
cent, were affected. Cushing stated the beb 


Congenital fusion of carpal or tarsal bones is 
a rare anomaly. It may occur independently but 
usually is associated with synostosis of some of 
the interphalangeal joints. There are amazingly 
few English and American papers on the subject. 

Foreign writers offer varied arguments for 
their individual theories regarding the cause of 
this anomaly. I believe that one should accept 
onlv the scientific anatomic facts which tend 
to bear out the theory of arrested or defective 
development. These anatomic facts show' that 
ossification centers appear in different years for 
each of the carpal bones except the greater mult- 
angular and the scaphoid bone, both of which 

show ossification centers in the sixth year of life. <_<=»<., ° . .. 

Because of this embryonic similarity, it seems that the ankylosing process may >e 

logical that fusion of bones in the wrist would an incomplete prenatal development of the jo 
most probably involve those whose bony growth The following case report concerns a 
occurred at identical periods of development. who was examined at a " lli,tar > b , hmv( 

Rochlin 1 in 1928 reported symmetric fusion an injury to Ins wist, j oen gen ^ ^ ^ 

of some of the carpal bones associated with hypo- not on y nfiMteus fusion 0 f the scaphoi 

plasia of the finger joints. 

Kewesch 2 in 1934 expressed the opinion that 
he same developmental disturbance which pro- 
uces synostosis of interphalangeal joints also 
causes fusion of carpal bones. He reported a 
case of symmetric synostosis of carpal and tarsal 
bones in 3 members of the same family. 

Both Kewesch 2 and Esau 3 in 1933 pointed 
out that the symmetric distribution of fusion of 


ire ul mi. . 

esting and rare anomalous fusion of the scnp k 
with the greater multangular bone. 

brief report of a case 

a fell on his extended leu 
K . b., a man ag — fd( ;omcth - mg crack in h 
during commando rfr , pathologic process 1 

wrist. Examination shotted » p tn „!c 

he limited t° th® "Extension' and local seve, 

there was muc P ^ radia| aspcct of the carpu 
pain on pressur limited and painful. Kocn 

out trai uk — Extension of the thumb was I pinner tliit 

the carpal and tarsal bones and the frequency jhtm , d simple frac m e of the 

w -.,_ ...w:„i, anomaly is associated with F ,,,„ traD hoid, which was congco . 


ie carpal and tarsal bones and me irequ. genograms dotted s.mp. fuse(I c „ mP !e,e' 

with which the anomaly is associate oft he scaphoid, bone. There was no m 

aplasia of .he h.f.rphala^al ,o,n t s fend J 

This article has ."S’SX - IS ST** •— * .itSS 
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zone in the development of the ossification center. 
It can be accepted that fusion of such bones is a 
result of hypoplasia or aplasia of the individual 
articulations. 

It has been proved that the hereditary trait 
for this anomalv behaves as a unit character: it 


persistent limitation of motion was inherently 
caused by the fusion of the two bones or whether 
it was due to fracture of the scaphoid, which 
fortunately had not destroyed the nutrient artery 
and so healed without the usual difficulties. 

SUMMARY 



Fig. 1. — Fusion of the greater multangular and the 
scaphoid bone with fracture of the inner third of 
the scaphoid. 



Fig. 2. — Complete fusion involving both rows of carpal 
hones may account for limitation in motion. 


is transmitted in accordance with the mendelian 
law as a dominant factor and is not sex linked. 

The patient had permanent limited motion in 
the wrist. It is impossible to state whether the 


A case of congenital fusion of the greater mult- 
angular and the scaphoid carpal bone was dis- 
covered on roentgenographic examination of an 
injured wrist. 

Generally fusion of the carpal bones is asso- 
ciated with synostosis of some of the interpha- 
langeal joints. 

Fusion of carpal or tarsal bones is hereditary, 
and the trait is transmitted according to the 



Fig. 3. — Fracture of the inner third of the scaphoid 
bone with no dislocation heals in normal fashion and 
does not produce the disabling and painful wrist which 
commonly results from fracture of the middle third of 
the scaphoid with nonunion and injury of the nutrient 
artery (Henry, M. G. : Fractures of the Carpal Scaphoid 
Bone in Industry and in the Military Service. Arch. 
Surg. 4S:27S [April] 1944). 

mendelian law as a dominant factor which is no: 
sex linked. 

The greater multangular bone and the scaphoid 
are the only two carpal bones to have identical 
times for the appearance of their ossification 
centers : this should lend argument to the theory 
of arrested development as the cause of this 
rare anomaly. 






DEGENERATIVE WHITE BLOOD CELL PICTURE AS AN 
INDICATION OF TOXEMIA FROM BURNS 


JOHN VAN DUYN II, M.D. 

SYRACUSE, X. Y, 


5. Burn toxemia is a result of hepatic dama 
caused by anoxia, in tum a result of hemoconee 
tration and impaired circulation (Cope, 17 M 
honey, 18 Bovce 13 ). 

6. There is a true bum toxin absorbed fro 
the surface of the bum and responsible for bui 
toxemia (Robertson and Boyd, 19 Davidson, 
Rosenthal, 31 Wilson," Blalock, 33 Teneny' Per 
berthy, 35 Elman, 35 Douglas 31 ). 

The period of toxemia has been generally ac 
cepted as coming after secondary shock and lx 
fore the onset of infection. 35 Wilson •* has set th 


In spite of the enormous amount of work that 
has been done on the subject, the question of a 
specific toxemia in burns is not yet settled. 

Titere are at least six distinct attitudes to be 
found in the literature: 

1. There is no true burn toxemia (Fender, 1 
Lam 3 ). 

2. Infection can account for the whole picture 
of bum toxemia (Aldrich. 3 Cruickshank. 4 Marsh, 5 
McSwain. 0 Wakeley, 3 Siler 8 ). 

3. Hemoconcentration (secondary' shock) can 
account for the whole picture of bum tox- 
emia (Underhill and Kapsinow. 9 Osterberg and 
others 10 ). 

4. Whatever burn toxemia really is, it cannot 
be explained solely on the basis of plasma loss 
and hemoconcentration (McClure, 11 Elkington, 1 - 
Boyee, 13 Harkins, 14 Lee and Rhoads, 15 Bosse and 
associates 16 ). 

1 Fender, F. A.: Lymphatic Pathology in Rela- 
tion to the ‘Toxin” of Burns, Surg., Gynec. & Obst. 

57:612-620 (Nov.) 1933. , , „ 

? Iam C R - The General Care of the Burned 
Patkntfj: A." M.A. 125:543-546 (June 24) 1944. 

3 Aldrich R. H. : The Role of Infection in Burns, 

New England J. Med. 208:299-309 (Feb. 9) 1933. 

4. Cruickshank, R.: The Bacterial Infection oi 
Burns, J. Path. & Bact. 41:367-369 (Sept.) 193a 

5. Marsh, F.: The Toxemia of Bums, Lancet 2. 

1088-1089 (Nov. 9) 1935. 

6. McSwain, G. H. : The Treatment of Burns, J. 

Florida M. A. 24:165-167 (Sept.) 193/. 

7. Wakeley, C. P. G.: The Tr^uuent of War. 

Burns Surgerv 10:207-232 (Aug.) 1941. 

8 Siler, V. E.: Primary Cleansing Compression 
and Rest Treatment of Burns, Surg., Gynec. &. Ob . 
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of Burns, J. A. M. A. 125:610-612 (July 1) 1944. 

16. Bosse, M. D.; Gross, P., and Hagan, M. L 
Unreliability of Blood Findings as Criteria i of Bw 
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ment, J. A. M. A. 125:536-543 June 
18 Mahonev E. B., and Howland, J. J 11 . 
“Tbo’s™* Binri 

Reference to Controlled Protein Th^pj . 

State J. Med. 43:1507-1315 W lj) 

of 19 Seve°re r Su°p n erfiriai an Bunis, J. Lab- & C,in ' M(1 
C: 

Andrus, I' .Del •• k p 0 u ow ing the Inject:-' 

}< °a d 

** «.f3«49 (Og 

24. Tenery, R- M-- £-,^ 0lcrr ,i cl l Char.: 

a— * 

J215-1233 (Aug.) W2 of Burns a- In* 

27 Douglas, tn c _ F'—.ba'!' on the Tr. 

Extensive '^ t ^V u ^ery I 

parent Jacket b. - , ^ Treatr 

28. Harkins. H. - v - ’ 


Bovce, F. F- : 1 ne av) 1942 . s ^mTiL ' Oarle- C TV.no-. 

Bums, Arch Surg. . The rmal Bums, Sp. J _ 0 


of ( 

PnUM'f. I 31 


r.'UfFTm.sM* ON- ««■ 2J r 



VAN DUYX— WHITE BLOOD CELLS AND TOXEMIA FROM BURNS 


243 


phases of bums more accurately as follows : ( 1 ) 
primary shock, up to two hours; (2) secondary 
shock, two to twenty-four hours; (3) acute tox- 
emia. six to one hundred hours, and (4) septic 
toxemia, after one hundred hours. 

Primary shock, which is neurogenic in origin, 
is usually considered of infrequent importance, 
though it may be held responsible for a small 
proportion of deaths (2.5 per cent). 22 It is 
rarely observed in men of the fighting services 
unless other injuries are present in addition to 
the bums, but it is seen in marked degree in 
women and children and old people who have 
been removed from burning and bombed houses. 29 

Secondary shock is a result of failure of cir- 
culation in the presence of hemoconcentration 
and falling blood pressure. 30 The symptoms and 
signs can be explained entirely on the basis of 
plasma loss. 31 These are rising pulse and respira- 
tory rates, pallor, thirst, anxious restlessness 
and falling blood pressure. 30 The temperature 
is subnormal. 22 Secondary shock may appear 
within one hour of the injury, but as a rule there 
is a relatively safe period in the first six hours 
in which the patient, though severely burned, 
can stand a reasonably long journey. 30 At the 
end of six hours one half of the hemoconcentra- 
tion likely to occur is present. 21 the peak being 
passed by the end of forty hours. 32 If the con- 
centration of the blood does not return to near 
normal within seventy-two hours, the patient 
dies. 2S Deaths due to secondary shock have 
been estimated as occurring in as high as 60 and 
even SO per cent of cases of fatal bums. 33 

Acute toxemia (toxic shock) is that phase of 
a bum characterized by drowsiness or semicoma, 
high fever, rapid pulse, rising nonproteir, nitro- 
gen level of the blood and diminished urinary 
output. 15 The blood pressure is lowered as in 
secondary shock. 22 There is frequently nervous- 
ness marked by restlessness, vomiting, hiccup and 
convulsions. 27 During the toxic period there are 
disturbances in hepatic function, 34 and jaundice 

29 . Wakelev, C. P. G. : War Burns and Their Treat- 
ment. Practitioner 146:27-37 (Jan.) 1941. 

30. Mclndoe, A. H. : First-Aid Treatment of Burns. 
Lancet 2:377-37S (Sept. 27) 1941. 

31. Beard, J. W., and Blalock, A.: Experimental 
Shock : VIII. The Composition of the Fluid That 
Escapes from the Blood Stream After Mild Trauma 
to an Extremity, After Trauma to the Intestines and 
After Bums, Arch. Surg. 22:617-623 (April) 1931. 

32. Elkington, J. R. : Wolff. W. A., and Lee. W. E. : 
Plasma Transfusion in the Treatment of the Fluid 
Shift in Severe Burns, Ann. Surg. 112:130-157 (July) 
1940. Tenerv. 34 

33. Mclndoe. 30 Wakelev.- 3 

34. Wolff, W. A. ; Elkington, J. R-, and Rhoads. 
J. E.: Liver Damage and Dextrose Tolerance in 
Severe Bums. Ann. Surg. 112:158-160 (July) 1940. 


may be present. 2S Wilson believes that for 13 
deaths in 65 severely burned children he elimi- 
nated all causes but “acute toxemia.” 22 Boyce 
found that of 217 fatal bums 36 were associated 
with uncomplicated, and 92 with complicated. 
toxicity. 13 

Deaths occurring after this toxic phase are 
due usually to either septic complications or par- 
enchymatous organ damage or result from the 
presence of large granulating surfaces. The last 
complication may be so severe that emergenev 
skin grafting is at times necessary, especially in 
children. 

Secondary shock and acute toxemia are diffi- 
cult to separate clinically because secondary 
shock, whether treated or not, carries over into 
the toxic phase and both may be affected by the 
presence of sepsis or other complications. In 
addition, while secondary shock is fairly constant 
and predictable and can be estimated by the 
hematocrit, toxemia is erratic and uncertain 22 
and has as yet no corresponding laboratory pro- 
cedure to predict its development. 13 It is with a 
view to offering a largely neglected aspect of the 
white blood cell picture as such a needed labora- 
tory procedure that this work is presented. 

HISTORICAL SUMMARY 

The first mention of the white blood cells in 
bums was made in the eighteen sixties by Wert- 
heim. 33 While studying the changes of the red 
cells of experimentally burned dogs, he noted 
the presence of “many white corpuscles.” 

Near the turn of the century the white cells 
in human bums were studied by Hock, 30 Bar- 
deen, 37 Dohm 35 and Locke. 39 All found a pro- 
nounced leukocytosis immediately following the 
bums, Locke reporting some extremely high 
figures. In Locke’s series of 10 cases. 6 of which 
were fatal, there was a white cell count of 73,000 
per cubic millimeter in 1 of the fatal cases thirty 
minutes after the bum. In the other 5 fatal cases 
the counts varied front 30,000 to 51.000 per cubic' 
millimeter thirty minutes to two hours after the 

35. Wertheim, G. : Ueber Yerbrennung und Ver- 
bruhung. Med. Jahrb. 16:36-45, 1868. 

36. Hock, A. : Ueber Pathogenese des Yerbren- 
nungstodes, Wien. med. Wchnschr. 46:737-741 (April 
22) 1893. 

37. Bardeen. C. R.: A Review of the Pathology 
of Superficial Bums, with a Contribution to Our 
Knowledge of the Pathological Changes in the Organs 
of Rapidlv Fatal Bums. Johns Hopkins Hosp. Rep. 
7:13S-179, 1S9S. 

3S. Dohm. K. : Zur pathologischen Anatomic des 
Fruehtodes nach Hautverbrennungen, Deutsche Ztschr. 
f. Chir. 60:4-59-49 9. 1901. 

39. Locke. E. A.: A Report of the Blood Examina- 
tions in Ten Cases of Severe Bums of the Skin. BoUon 
M. & S. J. 147:489-484 fOct. 50) 1902. 
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burn. Locke concluded that in fatal cases the 
count is usually 50,000 per cubic millimeter or 
above. • 

Neither Hock, Bardeen nor Locke reported 
counts made more than twenty-two and one-half 
hours after the burn. Dohm,** however, studied 
the counts longer and found “a considerable in- 
crease in white blood cells up to about the sixth 
hour, after which a gradual decrease followed, 
which in the course of two days restored the 
number of white cells nearly to normal.” 

While Hock and Bardeen noted the leuko- 
cytosis as chiefly polymorphonuclear, Locke 
found the percentage of neutrophils to be "not 
so much above normal as in the inflammatory 
leukocytoses.” He also found evidence of de- 
generation in nearly all specimens, in 1 case in- 
volving nearly 50 per cent of the cells. In 4 of 
the 6 fatal cases Locke noted "lilac-colored gran- 


appear m severely burned patients and reappec 
as the patients recover. 

In 1933 Mclver *- found the elevated whit 
cell count to be a “constant factor” in 16 ca?e= < 
human burns. Although he did not discuss tl: 
progress of the count, a review of his cars 
reveals a definite tendency for the white cell coni 
to fall during the period from the second to tl: 
sixth day and to return to a higher level then 
after. In 1 case, for example, the count wr 
24,000 per cubic millimeter on the first dm 
8,600 on the fifth day, 13,480 on the sixth da 
and 23,60 0 on the seventh day (no counts bein 
made on the second, third and fourth days). 1 
all, the tendency for the count to fall after a bur 
and to return to a leukocytotic level in the even 
of survival is seen in 7 of the 16 cases. In 6 o 
the remaining cases, counts were insufficient, am 
in 3 the tendency was not apparent. 


ules to be very abundant” in the cytoplasm. 
Myelocytes were present in 2 cases. 

Pfeiffer, 40 in 1913, made an important contri- 
bution regarding the total white cell count. He 
studied the leukocytes in experimentally burned 
guinea pigs and found three main types of re- 
actions: (1) in the ones with the severest bums, 
a primary leukopenia; (2) in those with severe 
fatal bums, a primary leukocytosis with secon- 
dary leukopenia, and (3) in those with light 
burns (one eighth to one sixth of the body sur- 
face), an intensive leukocytosis with gradual 
return to normal. Pfeiffer compared this leuko- 
ma with that of anaphylactic shock and con- 
dered it due to the absorption of traces of 
ecrotic tissue. Although he cautioned strongly 
against applying his results to human beings, he 
advised that the relation be worked out. 

Schreiner and Pucsko, 41 in 1925, were the 
first to associate the fall in the white cell count 
following severe burns with the onset of the 
period of toxemia. They stated that they have 
frequently been able to observe leukopenia at the 
time when toxicity was asserting itself, and have 
learned to appraise it as a threatening symp- 
tom.” They are apparently the first authors 
since Locke" to find degenerative changes in the 
differential picture and the first to call attention 
to the marked neutrophilic shift to the left, which 
they considered of more prognostic value than the 
morphologic changes in the cell. Scheiner and 
Pucsko found that the eosinophils are good indi- 
cators in estimating prognosis, that they dis- 


In 1935 Fasal 43 systematically studied til 
blood picture in severe burns and noted that 
sudden regression often follows the origin: 
leukocytosis.''* This regression occurs togethc 
with other toxic changes, such as "a left shift c 
the neutrophils to the myelocyte and promyelocvt 
stages, basophilia of the protoplasm, vacuolatio 
and fragmentation of nuclei.’’ Fasal observe 
these changes as coming on at about the four! 
day after the burn and considered their present 
as the "strongest possible” indication for in 
mediate blood transfusion. 

In 1937 Lambret, Driessens and CornilloP 
studied the white cell count in experimental! 
burned rabbits. They found that twelve t 
twentv-four hours after the burn and after a 
initial leukocytosis there was an almost couiplct 
disappearance of white cells, particularly th 
neutrophils, such as to cause an actual Ieukopcnu 
They offered no explanation for the phenomenal 
Jn 1938 Wilson and his co-workers " ioun 
that “a leufcocvfosis in venous and capillary hi no 
was a frequent, though not invariable, occw 
rence” In the case of a 3 year old boy wit 
“moderate" scalds, the total white cell count ft 
from 9 0 000 per cubic millimeter on the first « 
t0 a low point of 6,800 per cubic millimeter t 

in 
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the fifth. Toxemia was not, however, considered 
responsible. 

Harkins 2S stated in his textbook (1942) that 
“the significance of leukocytosis is probably 
merely that it indicates trauma. Later it may 
indicate infection and a low grade leukocytosis 
may continue for some time from that cause." 

From this historical review the following facts 
can be drawn about the blood picture in severe 
burns: (1) that there is a leukocytosis immedi- 
atelv following the burn, which in most cases is 
directly proportional to the degree of severity; 
(2) that this leukocytosis often falls between the 
second and sixth days and may reach an actual 
leukopenia, returning thereafter to its earlier level 
of leukocytosis in the event of survival, and (3) 
that the differential white blood cell picture may 
show a high nonfilamented cell count, degener- 
ative changes in the cells, absence of eosinophils 
and presence of myelocytes — the last findings 
being said to indicate a serious prognosis. 

The fall in leukocytes between the second and 
sixth davs is attributed to toxemia by Schreiner 
and Pucsko 41 and Fasal. 42 Mclver, 42 Wilson 
and co-workers 22 and Harkins - s all have dif- 
ferent explanations. The changes in the dif- 
ferential picture, although recognized as of 
serious import, have not been satisfactorily 
explained. 

The experimental work on animals, except 
guinea pigs, bears out the applicability of the 
results to human beings ; in guinea pigs extremely 
severe burns were found to produce leukopenia 
without preliminary leukocytosis (Pfeiffer’s first 
type). 40 Whether this ever occurs in human 
beings I do not know. 


REPORT OF CASES 


Four previously healthy men were admitted by 
ambulance from the factory where they were em- 
ployed to the University Hospital of the Good 
Shepherd on April 3, 1944. All 4 had been 
burned by hot oil which sprayed over them when 
a high pressure line burst, 3 severely and 1 less 
so. Thev were similarly treated, with petrolatum 
gauze dressings under moderate pressure, plasma 
and dextrose in saline solutions parenterally and 
sulfadiazine orally. 


q AS e 1 . R. B., aged 26 years, suffered second and 

third degree bums covering 85 per cent of the body 
surface. The hematocrit reading was 50 volumes per 
cent on admission and 46 volumes per cent on the next 
day. The patient died on April 9, six days after his 
admission to the hospital. 

Xccropsv Observations. — Anatomic: Extensive super- 
ficial bum's were noted. There were acute bronchitis 
(probably early bronchopneumonia) and toxic changes 
in the heart, liver, kidneys and adrenals. 

Microscopic: The lungs showed acute bronchitis with 
severe congestion of the mucous membrane and some 


hemorrhage and acute bronchopneumonia with rather 
severe hemorrhage into the alveoli. There was con- 
gestion . of the spleen, and the liver showed early- 
central necrosis. In the kidneys slight capillary thick- 
ening of the glomeruli was observed. The adrenals 
were congested, with swelling and patchy hydropic 
degeneration of cortical cells. 

Case 2. — C. G., aged 56 years, suffered second and 
third degree burns covering 65 per cent of the body- 
surface. The hematocrit reading was 47 volumes per 
cent on the day- of his admission to the hospital and 
58 volumes per cent on the next. This patient appeared 
to be holding his own till the sixth day after the burn, 
when gangrene developed in the right foot; later, signs 
of pneumonia were noted in both lungs. He died on 
April IS, fifteen days after admission. 

Xccropsy Observations. — Anatomic: There were ex- 
tensive superficial bums, massive hypostatic pneumonia, 
multiple thrombosis of vessels, recent infarcts of the 
heart and spleen, gangrene of the right foot and toxic 
changes in liver, spleen and kidneys. 

Microscopic: Examination of the heart showed 
arteriosclerosis, multiple small organizing areas of 
infarction, recent microscopic areas of myocardial 
degeneration and some fragmentation. The lungs 
showed massive bronchopneumonia and pulmonary- 
thrombosis. There was recent infarction of the spleen, 
and the liver gave evidence of slight cholangitis and 
a few areas of focal necrosis. The kidneys showed 
chronic pyelonephritis of moderate degree. The adre- 
nals disclosed a few areas of focal necrosis in the 
cortex, and there was an organizing thrombus in the 
main artery and branches of the anterior tibial artery. 
The mediastinal tissue revealed chronic and acute 
inflammation. 

Case 3. — M. K., aged 45 years, received second and 
third degree bums of 35 per cent of the bodv surface. 
He was discharged from the hospital improved on May- 
27 but was to return for additional skin grafting. 

Case 4. — C. S-, aged 43 years, was admitted with 
first degree bums covering 35 per cent of the body- 
surface and second and third degree bums covering 
5 per cent. He recovered and was discharged on 
April 29, 1944. 

The pertinent laboratory- data in each case are 
given in table 1. As will be seen, the white 
blood cell counts were not started till the second 
day after admission in 3 cases and not until the 
third day in 1 case. 

In each instance the differential counts were 
done by me and at least 200 cells counted from 
each smear. The percentage of nonfilamented 
cells is taken as the proportion of nonfilamented 
neutrophils to total neutrophils and not to total 
white cells. The myelocytes are included as 
neutrophils as well as reported in a separate 
column. Juvenile forms when present are not 
reported separately. In determining the per- 
centage of nonfilamented cells I have used the 
oil immersion lens exclusively and have adhered 
to the criteria laid down by Cooke and Ponder 42 ; 

45. Cooke. W. E., and Ponder, E. : The Polynuclear 
Count, London, Charles Griffin S: Co., 1927; cited by 
Farley. D. L. : St. Clair, H.. and Reisinger, T. A.: 
The Xormal Filament and Xonfilament "Polymorpho- 
nuclear Count: Its Practical Value as a Diagnostic 
Aid, Am. J. M. Sc. 180:336-356 (Sept.) 1930. 
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viz., that "if there is any band of nuclear tissue 
except a chromatin filament uniting the nuclear 
masses, these parts must not be considered as 
separate segments.” This standard gives higher 
nonfi lamented cell counts than those done with 
observance of less strict rules of differentiation, 
but the resulting figures are more accurate be- 
cause of the sharper end point. 

No attempt has been made to tabulate the 
number of cells showing cytoplasmic granules, 
vacuolation or other signs of toxic damage in 
these cases, since such a tabulation provides no 
special information not obtainable from the rest 
of the blood picture. 


n ) z fd factor in leukopoiesis, that of toxic i 
hibition. This toxic inhibition affects both f 
quantity and the quality of the white cells in f 
peripheral blood, resulting in the “degenerativ 
white blood cell picture. 

The degenerative blood picture was first d 
scribed by Schilling-Torgau 16 in 191 1. } 
showed that there were two main types of sh 
of the neutrophilic white cells to the left and n 
just one type, as Ameth had described 
1904. These two types are the regenerative ai 
the degenerative. The regenerative type 
found in ordinary pyogenic infections and otb 
inflammatory .conditions. It is characterized 1 


Table 1. — White Blood Cell Pictures in First Four Coses of Bums 


Date, 1944 


White 

Blood CeJJs, 
Number 


Neutro- 

phils, 

% 


Myelo- 

cytes, 


4/5 

S.500 

94.5 

4/S 

5,300 

90.5 

4/S 

$,850 

$3.5 

4/9 

Died 



Case 1, Second and Third Degree Burns of S5 per Cent of Body 

1.0 
1.0 
0 

Case 2, Second and Third Degree Burns of 63 per Cent of Body 

1.0 

0.5 
0 

Case 3, Second and Third Degree Burns of 35 per Cent of Body 
if 5 53,000 $4.0 0 

if S 15,700 S3.0 0 

4/19 15,200 55-0 0 

4f2i 17, $50 77.5 0 

5/22 17,700 60.0 0 

5/27 Discharged, to return for skin grafting 

Case 4, First and Second Degree Burns of 35 per Cent of Body 

0 
0 
0 


4/ 6 

10,400 

SS.0 

4/ 7 

14,S00 


4/ S 

10,800 

S3.o 

4/10 

15.900 


4/17 

24,900 

74.5 

4 /IS 

Died 



41 5 

17,300 

75.0 

4/10 

10,600 

63.0 

4719 

10,100 

61.5 

4/29 

Discharged 



Lympho- 

Mono- 

cytes, 

cytes, 

‘Tc 

To 

4.0 

1.5 

7.0 

2.5 

9.5 

2.0 

8.0 

3.0 

15.5 

0.5 

24.0 

0 

10* 

5.5 

12.0 

2.5 

17.0 

13.0 

12.5 

s.o 

3 0.5 

4.5 

17.5 

7.5 

19.0 

9.0 

26.5 

9.5 


Eosino- 

phils, 


1.0 

05 

0 


0 

1.5 

1.0 

0.5 

<5 


0 

9.0 


Ba=o- .Vonff/tur.'nh' 
phils, .Vutrnpttls. 


0 

0 

1.5 


0 

1.0 

1.0 

1* 

0.5 


95 


51 

52 
95 


5’» 

n 


71 


57 

17 


THE DEGENERATIVE BLOOD PICTURE 

In comparing the blood studies in the 4 cases 
' of burns (table 1) it is evident that the total 
blood counts when first reported are not directly 
proportional to the severity of the injury This 
might have been the case if counts had been 
made on April 3, 1944, the day of the bum, but 
bv April 5 and 6 the counts in the cases of severer 
bums (cases 1 and 2) were lower not higher 
than those in the cases of milder bums Teases 

3 and 4). • 

The presence of relatively low total leukocyte 
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such as influenza, measles, typhus and kala-azar. 
It is characterized by low rather than high total 
white cell counts and a differential count which 
is essentially normal except for a decided neutro- 
philic shift to the left. This degenerative shift is 
characteristically much more pronounced than 
the regenerative, often reaching to 90 per cent 
and over, and without the presence of young 
forms. Whereas the regenerative shift is a 
result of stimulation to leukopoiesis, the degener- 
ative shift is due to toxic inhibition, representing, 
according to Schilling, “toxic-degenerative in- 
juries of the bone marrow” affecting the periph- 
eral cell s. 4S 

Recently the degenerative type of shift has 
been noted in several conditions not mentioned by 
Schilling, notably in diseases involving the gas- 
trointestinal tract. These include paralytic ab- 

Table 2. — Distinguishing Characteristics of the Degen- 
erative and Regenerative Blood Pictures, 
Respectively 


Schilling expressed the belief that certain blood 
pictures represent the antagonistic action between 
these two shifts, resulting in a mixed degenera- 
tive-regenerative type of shift. This mixed pic- 
ture is found, for example, in influenza with 
pneumonia and in typhoid with peritonitis. 2 ’ In 
those instances in which pronounced inhibition 
and stimulation are both present at the same 
time the total white cell count is usually some- 
what elevated, though not as high as if no in- 
hibition were present; the nonfilamented cell 
count may be higher (even over 95 per cent) 
than it ever goes in either type of shift alone; 
there is monocytopenia, disappearance of 
eosinophils and a tendency for myelocytes to be 
present, while the neutrophils and lymphocytes 
are variable. This mixed degenerative-regenera- 
tive blood picture has been illustrated and com- 
pared with the pure degenerative picture in a 
previous article 52 (table 5 of the article). 


Degenerative 
(Due to Toxic 
Inhibition; 

formal total count or leuko- 
penia 

Normal neutrophil count or 
neutropenia 

Absence of juvenile forms 
and myelocytes 

formal or relatively increased 
lymphocyte count 

Normal or increased monocyte 
count 

Tendency for nonfilamented 
neutrophil count to be 
decidedly increased (65 to 95%) 

Degenerative changes (toxic 
granules, vacuoles, pyknosis, 
etc.) in most of the cells 


Regenerative 
(Due to Inflammatory 
Stimulation; 

Leukocytosis (may be a ter- 
minal drop) 

Neutrophilia 

Tendency for juvenile forms 
nnd myelocytes to be present 

Relative decrease of lympho- 
cytes 

Decrease or absence of mono- 
cytes 

Slight to moderate increase of 
nonfilamented neutrophils 
(30 to 60%) 

Absence of degenerative 
changes (except in very 
severe sepsis) 


dominal distention, 43 “acute peritoneal irrita- 
tion,” 50 intestinal obstruction, 51 and abdominal 
distention from whatever cause. 53 In uncom- 
plicated abdominal distention I found the degen- 
erative blood picture occurring in essentially 
pure form ; i. e., without regenerative admix- 
tures. 53 From these studies it has been possible 
to separate the regenerative and degenerative 
blood pictures, and in table 2 are listed the dis- 
tinguishing characteristics of each. 

49. Van Duyn. J., II : Leukocyte Exhaustion Fol- 
lowing Surgical Procedures, Arch. Surg. 37:302-310 
(Aug.) 1938. 

50. Kaufman, R. E., and Vom Saal. F. : Leukocyte 
Changes in Acute Peritoneal Irritation, J. Lab. & 
Clin. Med. 2 G.-46S-476 (Dec.) 1940. 

51. Harris, F. I., and Feldhevni. J. S. : Leukocyte 
Exhaustion in Intestinal Obstruction, Am. J. Surg. 
54:417-423 (Xov.) 1941. 

52. Van Duyn. J.. II.: Role of Abdominal Disten- 
tion in Leukocvtc Exhaustion, Arch. Surg. 44:339-352 
(Feb.) 1942. 


COMMENT ON THE FOUR REPORTED CASES 
OF BURNS 

In the light of table 2, the blood pictures in 
the 4 cases of bums already reported may be 
more adequately interpreted. In case 1, the 
unexpectedly low counts and the extremely high 
percentages of nonfilamented cells are now seen 
to be degenerative characteristics which signify 
toxic inhibition. The neutrophilia, presence of 
myelocytes, monocytopenia and absence of 
eosinophils are all regenerative changes, indicat- 
ing marrow stimulation. Thus a pronounced 
toxemia together with a high degree of inflamma- 
tory stimulation is shown by the blood picture. 
This stimulation was explained at necropsy by 
the finding of bronchitis and bronchopneumonia. 

In case 2 the toxic inhibition is less than in 
case 1, as shown by the higher total count and 
lower percentage of nonfilamented cells on April 
6. It is still considerable, however, and affects 
the picture throughout. The last counts (April 
10 and 17) show evidence of increasing stimula- 
tion in the higher total counts and disappearance 
of monocytes and eosinophils, the source of the 
stimulation being presumably the gangrene of trie 
foot and the pneumonia. 

In cases 3 and 4 the regenerative effect is 
shown by the pronounced leukocytosis in each 
on April 5. the second clay after the burn. In 
case 3. there is evidence of some toxicity in the 
increased percentage of nonfilamented cell- 
shown in the next three counts. In case 4 there 
appears to he little toxicity. 
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COMMENTS ON THREE MISCELLANEOUS CASES 

Akhl^h G Cr Ccnt Sccond Dcgrcc Bw »s— 
es n Ztnf G T S ° lm P° rtant t0 attempt an 
estimate of the degree of toxemia in burns of 

small extent, it may be easier to do so because of 
the tewer complications; and it is interesting to 
correlate the effect of this pure toxemia on the 
white blood cells with that on the rest of the 
clinical picture. 


Se hour™?- 

volumes per cent! Pi ,t,ents 


From the chart the white cell count and p 
centages ot nonfilamented cells show clearlv • 
onset of toxemia. It is interesting to comp; 
these with the temperature, pulse rate and hi 
intake and output. On the morning of August 
(three and one-half days after the hum) the to 
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degree burns. Details are given in table 3. 


In the chart are the laboratory data in a case 
(case 5) of second degree burns of the face, neck, 
chest and hands covering an estimated 16 per 
cent of the body surface. 

Case 5— L. D., a 21 3 'ear old man, was admitted 
to the Syracuse Memorial Hospital on the evening 
of Aug. 17, 1944 two hours after being burned m a 
gasoline explosion. 

The treatment consisted of use of cod liver oil oint- 
ment dressings locally and sulfadiazine orally. No 
plasma was administered. There were no complica- 
tions. No skin grafts were required 
areas of the hands it was thought 


vhite cell count reached its toxic low Sfa- 
,300 per cubic millimeter and the ifa'- ; 
egan to fall. On August 22 (four and we- 
ars after the bum) the count o: nonfihin... 
die reached its peak of 75 per cent On /it.. 
5 (five and one-half days alter the hu.nj 
•lative urinary output return**' r ' r,r Vl y 

>ove and the temperature U&n t<» 
e seventh day all values except toe n .. 
mted cell count had returned to r.omul 
dince there is probably some fcg Mv.crr. 
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given the white blood cell picture and the figures 
for fluid intake and output in a case of a burn 
which was much more extensive than that of 
L. D. but far less toxic. 

Case 6. — X. \Y.. a 45 year old man was admitted 
to Crouse-Irving Hospital on Dec. 3, 1944 and dis- 
charged as recovered on Jan. 2, 1945. He was burned 
when a can of kerosene exploded, the burn involving 
parts of the trunk and both extremities. According 
to the Berkow table, the second degree area covered 
30 per cent of the body surface, and the first degree 
area 10 per cent. The hematocrit reading was 49 
volumes per cent on the morning after admission. 
Treatment consisted of petrolatum gauze pressure 
dressings locally, 1,000 cc. of plasma intravenously and 
sulfamerazine orally. Recovery was rapid, the patient 
being up and about on the seventh day after the burn. 
There were no complications; no third degree areas 
appeared, and no areas required grafting. 

This case illustrates the value of the white 
cell picture in demonstrating the mildness of a 
toxemia. As the table shows, toxemia was so 
slight that even with the help of the regenerative 
stimulation always present the percentage of 


Table 4. — Blood Counts and Fluid Intake and Output in a Case of 40 per Cent First and Second Degree 

Burns (Case 6) 
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Blood Cells, 
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effect on the peripheral blood picture, it may be 
assumed that toxicity reached its peak in this 
case about seventy-two hours after the burn and 
lad largely subsided by the morning of the 
-venth day. The nonfilamented cell count was 
valuable as an early indicator of toxemia, climbi- 
ng significantly between the first and second 


X able 3 . — Details of Blood Counts in a Case of 16 per 
Cent Second Degree Burns (Case 5) 
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days. It fell to normal so slowly, however, that 
it was still definitely elevated as late as the 
tenth day after the burn, three days after all 
other signs of toxemia had disappeared. 

The sharp drop in the white cell count on 
August 27 and the rise on August 29 are not 
mistakes. Such oscillations are frequent during 
the readjustment phase of a hemopoietic strain. 
In addition to the chart, a table (table 3) showing 
the more detailed differential findings is pre- 
sented for case 5. 

It is also interesting to compare the first count 
in table 3. August IS. when the stimulation of the 
burn trauma predominated and before the onset 
of toxemia, with those on August 21 and 22. 
when the toxic effect was at its peak. The for- 
mer shows purely regenerative characteristics, 
except for the slight monocytosis, and the latter 
purely degenerative, except for the slight neutro- 
philia on August 21. 

First and Second Degree Burns Covering 40 
per Cent of the Body Surface. — In table 4 are 


nonfilamented cells reached a peak of only 43 
per cent (on December 6). It was insufficient 
to depress the total white cell count, which during 
the toxic phase showed a level of 13.700 per cubic 
millimeter. The only evidence of toxemia, be- 
sides the nonfilamented cell count, was in the 
lowered relative renal output of the first four 
days. 

Intestinal Obstruction. — Patients will die after 
the too sudden release of an intestinal obstruc- 
tion while exhibiting the same high fever, col- 
lapse, semicoma and other symptoms of toxic 
shock as in burns. The presence of toxemia is 
also similarly reflected in the blood pictured 3 
as illustrated by the following case of uncom- 
plicated intestinal obstruction. 

Case 7. — H. F., a 29 year old man. was admitted 
to the University Hospital of the Good Shepherd Aug- 
26, 1944, with symptoms of low intestinal obstruction 
of five days' duration. Intestinal intubation failed to 
relieve an increasingly pronounced abdominal distention, 
and on September 1 the abdomen was opened. A kink at 

53. Harris and Feldheym.- 1 Van Duyn.” 
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the splenic flexure of the colon was the only pathologic 
condition found, and a cecostomv was performed. 
After the cccostomv, the distention subsided rapidly 
and the patient improved steadily. No explanation for 
the obstruction was found either at operation or on 
subsequent examination with a barium sulfate enema, 
though a history of congenital svphilis mav be sig- 
nificant. 

■Table 5 gives the white cell and differential 
counts in the case of H. F. The blood picture on 
September 1, taken at the height of the disten- 
tion and just before the cecostomv, shows the 
greatest evidence of toxicity; i. e.. the largest 
number of degenerative characteristics. On this 
date the total count was at a leukopenic level 
(4,000 cells per cubic millimeter) and the per- 
centage of nonfilamented cells was extremely 
high (96 per cent). This blood picture shows 
greater toxicity than the corresponding count in 
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stimulatory, and cause only regenerative changes. 
The substance responsible for the leukopoira. 
stimulation tn these stimulatory toxins is prob- 
ably identical with Menkin’s "leukotaxine.” « 

PROGNOSIS AND TREATMENT. OF BCT8N TOXEMIA 
ACCORDING TO THE BLOOD PICTURE 

If a patient "with a severe bum survives the 
first two or three days, he is then past the dangers 
of primary and secondary shock and within' the 
period of true bum toxemia. By this time there 
should be marked degenerative changes in the 
white cell picture if toxemia is to be a signifi- 
cant factor. According to the blood pictures in 
my cases, toxemia may be evident by at most 
the second day after the bum. It probably 
reaches its height somewhere between the third 


Table S. — Laboratory Data fit a Case of Intestinal Obstmetion (Case 7) 
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te case of uncomplicated burn (L. D.) (see 
table 3, August 22), but their essential simi- 
larities are obvious. 

Thus, there is hematologic evidence of the 
presence of a similar toxic substance in intestinal 
obstruction and burns. 


THE SEVERAL TOXINS IN BURNS 

It should be remembered that there are a num- 
ber of different toxic substances in burns, all 
affecting both the clinical and the laboratoiy 
picture. The first to appear is the toxin associ- 
ated with the tissue damage of immediate injury, 
the “traumatic” toxin mentioned by Harkins 
next, if it occurs, is the true bum toxin, and, 
finally, there may be bacterial, necrotic tissue and 
other toxins. By true bum toxin I have meant 
only that apparently nonspecific substance whic 
has an inhibitory effect on the leukopoietic 
organs resulting in the degenerative white ceU 
picture. The other toxins are apparently 


nd sixth days, 5 -' but deaths occurring up to ten 
lays afterward may still be considered dc- 
axemia. 53 
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If toxemia is not extreme but still severe, the 
irognosis may depend on whether or not regen- 
rative changes are present. If the changes are 
ixed regenerative-degenerative and of marked 
' gree. it indicates that some complicating infec- 
■ on has developed, such as bronchitis or pneu- 
> .onia. In such cases, the prognosis is still poor, 
but it is probably in just such cases that the best 
i ope lies of further lowering the mortality rate 
of burns. This picture is exemplified best by the 
counts in cases 1 and 2 (table 1). It corresponds 
closely with the blood picture described by 
Schreiner and Pucsko 41 as indicating a bad 
prognosis and that described by Fasal 43 as de- 
manding immediate and repeated blood trans- 
fusions. 

In cases with severe regenerative pictures 
without degenerative admixtures the prognosis 
is probably better than in those showing evidence 
of severe toxemia too. It should still be guarded, 
however, particularly if the evidence of irrita- 
tion is intense, indicating the presence of exten- 
sive necrosis or some complicating infection or 
both. 

(Unfortunately, there is still no specific anti- 
"jte for the toxemia of burns any more than for 
nat of intestinal obstruction. Transfusions of 
whole blood, however, do have considerable 
value and have apparently been somewhat neg- 
lected since hemoconcentration and the use of 
plasma have held the spotlight. It is possible 
that just as plasma was found to be required in 
much greater quantities for secondary shock 
than was originally supposed necessary, whole 
blood will prove effective in many cases of tox- 
emia if given in much larger amounts than gen- 
erally done at present. The blood transfusions 
should not be started, of course, until hemo- 
concentration is corrected and need not be given 
at all during this phase unless toxicity is pre- 
dicted. The amount of blood required can be 
regulated by the “degeneracy” of the blood pic- 
ture, just as the amounts of plasma are regulated 
bv hematocrit determinations. 

The idea of giving large blood transfusions to 
combat burn toxemia is not new. Harkins’ text 
includes a list of authors who have advocated 
this treatment through many years, and even 
shows that the subject of exsanguination trans- 
fusions is not closed. Now that toxemia is pre- 
• dictable by means of the degenerative blood pic- 
ture, blood transfusions can be started earlier, 
' before toxemia has become irreversible, and given 
in more adequate amounts without fear of wasting 
- them on nontoxic patients. 


There is one other therapeutic agent besides 
whole blood that deserves a trial in treatment of 
burn toxemia, and that is liver extract. Injec- 
tions of crude liver extract have already proved 
4heir value for patients showing the degenerative 
blood picture, 13 and also, interestingly, for ex- 
perimental burns. 51 ' It may be that liver extract 
acts through its beneficial effect on hepatic func- 
tion in general and its detoxifying ability in 
particular. 57 Doses of 10 cc. intramuscularly 
during each twenty-four hours of the toxic phase 
should be adequate to produce a maximal effect. 

CONCLUSIONS 

There is an inhibitory effect on the leukopoi- 
etic system frequently demonstrable in bums 
which is distinct from the ordinary' stimulatory 
effect produced by traumatized, infected or 
necrotic tissue. 

This inhibitory effect is characterized by “de- 
generative” changes in the white blood cells which 
can be differentiated from the “regenerative” 
changes resulting from ordinary stimulation. 

Whereas the regenerative blood picture is due 
to inflammatory stimulation, the degenerative 
blood picture is a result of toxic inhibition. 

There is, therefore, a true toxemia in bums, 
distinct from trauma and hemoconcentration, on 
the one hand, and sepsis, on the other., and due 
to the absorption of some toxic substance from 
the bum area. 

By observing the degree of degenerative 
changes in the white cells the presence of toxemia 
can be recognized and its severity estimated. 
This is more difficult when tire picture is a mixed 
degenerative-regenerative one since inhibition 
and stimulation are both acting together. 

The degenerative white blood cell picture is 
found in many conditions besides bums — for 

55. Powers, J. H., and Murphy, W. P. : Leukocy- 
tosis Following the Intramuscular Injection of Liver 
Extract, J. Clin. Investigation 12:713-721 (July) 1933. 
Meyer, O. O. ; Middleton, W. S., and Thewlis, E. M. : 
Leukocytosis After Parenteral Injection of Liver Ex- 
tract, Am. J. M. Sc. 188:49-60 (July) 1934. Powers, 

J. H. : Further Observations on the Leukocytic Re- 
sponse Induced by the Intramuscular Injection of Liver 
Extract, J. Clin. Investigation 14:649-657 (Sept.) 1935. 
Van Duyn.' 15 

56. Prinzmetal, M.; Margoles, C-, and Feigen. G.: 

A Principle from Liver Effective Against Shock Due 
to Burns, J. A. M. A. 122:720-7 23 (Jan. 10) 1943. 

57. Buttner, H. E. : Experimentelle und kiinische 
Untersuchungen uber die Wirkung einspritzbarer Leber- 
extrakte, Fortschr. d. Therap. 11:257-264 (May) 1935. 
Astrachan, G. D.: Crude Liver Extract as Aid to 
Arseno- and Heavy-Metal Therapy, New \ork State 
J. Med. 44:992-1003 (May 1) 194-S. 
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example, intestinal obstruction — showing that 
the inhibiting toxin is not specific. 

During the toxic phase of burns the prognosis 
may depend on the degree of degeneracy of the 
white blood cell picture. If the picture is mixech 
degenerative-regenerative, the prognosis is worse 
than if a similar degree of degenerative change 
is present alone. 

The giving of large whole blood transfusions, 
begun immediately after the period of hemocon- 
centration and repeated as indicated by the ap- 
pearance and disappearance of degenerative 
changes in the white cells, is probably the best 


general measure available to combat the toxemia 
of burns. 

It is suggested that the injection of crude liver 
extract be combined with the giving of blood 
transfusions during the toxemic phase because of 
its known beneficial effect on the degenerative 
white blood cell picture. 

Dr. Leonard M. Aquilino gave me permission to 
study his cases, Lieut. Robert Seidenberg called a case 
to my attention, and Dr. Warren R. Sisson supplied 
some of the data and blood smears. The staff of the 
library of Syracuse University College of Medicine 
cooperated in the study. 

713 East Genesee Street. 



CONGENITAL MALFORMATIONS OF THE ANUS AND RECTUM 

A CLIXICAtj STUDY 
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Congenital malformations of the anus and 
'ectum are rather uncommon and are said to 
iccur about once in every five thousand newly 
lorn babies. According to Allen, 1 David 2 and 
4ant. s these deformities occur about once in 
ivery ten thousand births. A survey of the 
ecords at St. Mary’s Hospital, which was opened 
n 1924, showed no anomalies of the anus and 
ectum until 1931, and from 1931 to the present 
-ime (1944) a total of 15 cases have been col- 
ected. During this period of twenty years, a 
:otal of 118,S09 admissions were recorded, with 
3.0013 per cent of the total admissions caused 
by the anomalies. Ladd and Gross, 4 working 
at Children’s Hospital in Boston, collected a 
total of 214 cases over a period of thirty-one 
years. Crowell and Dulin 5 collected 2S cases 
over a period of twelve years at the University 
of Iowa Hospitals. 

Anomalies of the anus and rectum are classi- 
fied by Ladd and Gross 6 into four types, as 
follows : 

1. Incomplete rupture of the anal membrane 
or stenosis at a point 1 to 4 cm. above the anus. 

2. Imperforate anus with the obstruction due 
only to a persistent membrane. 

3. Imperforate anus with the recta! pouch 
separated from the anal membrane. The rectal 
pouch may end blindly either in or above the 
pelvis. 

From the Department of Surgery, St. Louis Uni- 
versity School of Medicine. 

1. Allen, V. K. : Malformations of the Anus and 
Rectum, Tr. Am. Proct. Soc. 33:148-153, 1932. 

2. David, V. C. : Err|bryology and Malformations 
of the Rectum, in Nelson’s Loose Leaf Living Surgery, 
New York, Thos. Nelson & Sons, 1937, vol. 5, pp. 
161-164. 

3. Gant, S. G. : Diseases of Anus, Rectum and Colon, 
Philadelphia, \V. B. Saunders Company, 1923. 

4. Ladd, \V. E., and Gross, R. E. : Congenital Mal- 
formations of Anus and Rectum, Am. J. Surg. 23: 
167-183, 1934. 

5. Crowell, E. A., and Dulin. J. \V. : Congenital 
Anomalies of the Anus and Rectum, Surgcrv 7:529- 
539, 1940. 

6. Ladd, \Y. E., and Gross, R. E. : Abdominal 
Surgery of Infancy and Childhood, Philadelphia, \Y. B. 
Saunders Company, 1941 ; footnote 4. 


4. Normal anus and anal pouch with the rectal 
pouch ending blindly. There may be either a 
membranous obstruction between or a separa- 
tion of the anal and rectal pouches. When the 
pouches are separated, a cord of tissue without 
a lumen occasionally may connect them. 

Of the 15 patients. 5, or 33.3 per cent, had 
anomalies of type 1, and 10. or 66.6 per cent, of 
type 3. There were no anomalies of type 2 or 
type 4 represented in this series. The sex 
distribution showed 4 males and 1 female with 
anomalies of type 1, and S males and 2 females 
with anomalies of type 3 (table 1). 

Table 1. — Distribution of the Four Types of Anomalies 


Type Males Females Total 

2 4 15 

2 0 0 0 

3 5 2 10 

4 0 0 0 

Totals 12 3 15 


Five patients, or 33.3 per cent, had fistulas 
connecting the rectum with the genitourinary 
tract or perineum. Of these, 2 were male and 

3 were female. Two (16.6 per cent) of the 
males and 3 (100 per cent) of the females had 
associated fistulas. One of these fistulas oc- 
curred in association with a type 1 anomaly and 

4 in association with a type 3 anomaly. This 
is in agreement with the statistics reported by 
Ladd and Gross. B 


Table 2. — Distribution of Fistulas in Males and Females 


Type of Fistula 

31 ales 

Females 

Total 

Rectovesical 

1 

0 

1 

Rectourethral 

1 

0 

1 

Rectovaginal 

0 

2 

2 


0 

1 

1 

Totals 

o 


5 


Two types of fistula were encountered in the 
males, rectovesical and rectourethral. No recto- 
perineal fistulas were found. Of the females, 
2 had rectovaginal fistulas and 1 had a rec- 
tum-fossa navicularis fistula. No rectovesical. 
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rectoperincal or combined rectovaginal and recto wi t c , 

vesica! fistulas were encountered Lough S L ho T* °^ S " the va ” ,m 

.. t tnrough which the bowels moved, and she showed 

Tn c patients, or 33.3 per cent, had other asso- ' 
ciated 


congenital anomalies. These included 
absence of the gallbladder, horseshoe kidney, 
hydroureter and hydronephrosis, patent ductus 
arteriosus, anomaly of the ureters, hypospadias 
and unusually large foramen ovale and mongo- 
Iian idiocy. The anomaly of the ureters was 
rather unusual. The ureters fused into one which 
emptied into the bladder on the right side, and 
tlie colon entered the bladder on the left side. 
In no instance was death directly attributable to 
any of the associated anomalies. All these asso- 
ciated congenita! anomalies occurred in males 
with type 3 malformations. 


SYMPTOMS 

The symptoms presented by the patients varied 
with the type of anorectal anomaly and the pres- 
ence or absence of associated fistulas. 

Type 1. — The age range of patients with type 1 
anomalies was from 6 weeks to 22 months, with 
an average age of 9 % 0 months. These patients 
never manifested symptoms of intestinal obstruc- 
tion, although 1 of them became moderately dis- 
tended, and were therefore seen later than those 
with other types of anomalies. The usual com- 
plaints were small, thin, frequent bowel move- 
ments associated with pain and crying. One 
.child had liquid bowel movements and was found 
have a fecal impaction. One mother noticed 
\ y small anal orifice. Another noticed some 
! ; ng from the rectum for three days after the 
did had been straining arid having cramps with 
.■ attempted bowel movement for four weeks. 
Type 2. — Although no anomalies of type 2 
ere encountered in my patients, the symptoms 
expected from the pathologic observations and 
reported in the literature will be mentioned for 
the sake of completeness. The infants were 
usually seen within the first three days of life. 
The mother or the physician readily noticed the 
imperforate anus and the absence of meconium 
on the diapers. During the first thirty-six hours 
the absence of bowel movements was usually the 
only symptom, but after that period symptoms 
of intestinal obstruction appeared. 

Type 3 — Of the 10 patients with type 3 

anomalies, 7 were seen within the first two days 
of life, 2 were seen three and six weeks after birth 


no evidence of intestinal obstruction. Three 
other patients had fistulas and were ‘seen within 
the first two days of life. Two of these had 
adequate fistulous openings to permit the pas- 
sage of fecal materia! and gas and therefore did 
not present symptoms of intestinal obstruction. 
The other one had a reetourethra! fistula whose 
opening was evidently inadequate, because ob- 
structive symptoms developed in a period of 
twenty-four hours. 

There were 6 patients without associated 
fistulas in this group. Three of them presented 
definite symptoms of intestinal obstruction; 1 
had a proctoplasty within twenty-four hours, 
before obstructive symptoms could develop, and 
2 were seen three weeks and six weeks respec- 
tively after birth with double-barreled colostomies 
in the left lower abdominal quadrant. 

Type 4. — Patients with type 4 anomalies are 
usually seen later than those with other types 
because the normal-appearing anus favors over- 
looking the possibility of a congenital anomaly. 
As a result, the intestinal obstruction which 
develops is of longer standing and the patients 
are more “toxic” and therefore poorer surgical 
risks. 

PHYSICAL OBSERVATION'S 

The observations on physical examination 
varied with the type of anorectal anomaly present 
and the age of the patient. The age is par- 
ticularly important in the case of patients having 
a malformation which produces a complete occlu- 
sion of the anus or rectum. The patients acquire 
the signs characteristic of intestinal obstruction, 
name!}' abdominal distention, tympanites, intes- 
tinal patterning, increased borborygm i. vomiting 
and dehydration after twenty-four hours, hxnm- 
ination of the perineum will give one the mtorma- 
tion required to classify the type of anomaly 
and determine the presence or absence ot a 
fistulous opening by observing the passage ot 
fecal material or flatus from an abnormal site. 

Type 1 — The anal opening ranged from 1 to 
5 mm . in diameter, with an average diameter 
2 mm One patient had an ana! canal np- 
matelv 1 inch (2.5 cm.) long winch ad- 
fine probe. None of these faiieni* 
higher in the anal canal 
dilated and filled 


of 

proxi 
niitted a 

had an obstruction 


respectively and 1 was seen ten months after 
birth Four patients in the group had associated 
fistulas The patient seen ten months after birth 


The colon in each patient was 
lit h fecal material. Tire external ««>«-; 
Mrieularis fistula *=s 


rectum-fossa 
1 patient. 



DMYTRYK— MALFORMATIONS OF A XUS AND RECTUM 


255 


Type 2 . — In patients with type 2 anomalies 
he anal membrane is imperforate and discolored 
tv the meconium. When the children strain 
tr cry the impact of the meconium makes the 
membrane bulge. 

Type 3 . — Patients with this type of anomalies 
presented a variety of physical characteristics. 
The anal area had a dimple in 5 patients, and 
in the other 5 patients there was no ridge or 
dimple in the median raphe to denote the normal 
anal site. In 1 patient only was the blindly 
ending rectal pouch low enough to impart an 
impulse to the anal region on crying. In 2 male 
patients, meconium and gas were observed pass- 
ing from the penile urethra. Two female patients 
had openings in the vagina through which fecal 
material was expelled. Three of the 4 patients 
had either a catheter or a probe inserted into 
the fistulous tract in an attempt to determine 
the position of the rectal pouch. 

Type 4 . — The anus is normal in appearance, 
but digital examination of the rectum reveals a 
complete obstruction within reach of the exam- 
ining finger. The external sphincter is present 
and contracts on stimulation. 

ROENTGENOGRAPHIC. OBSERVATIONS 

Roentgenographic studies of the intestinal tract 
were made for 9 of the 15 patients. Three in 
the group with type 1 malformation and 6 in 
the group with type 3 malformations. 

The roentgenograms of the infants with type 1 
anomalies revealed pronounced dilatation of the 
colon due to the gas and fecal material dammed 
back behind the constricted anus. These roent- 
genograms were merely flat plates of the abdomen 
for 2 patients and a flat plate made after the 
injection of a barium sulfate mixture in the 
form of an enema for the third patient. 

Three different types of roentgenographic 
studies were utilized for the patients with type 3 
anomalies. Of the 6 patients in this group, 1 
had a series of roentgenograms of the gastro- 
intestinal tract, 2 had barium sulfate mixture 
injected into the distal loop of the colostomy 
and 2 had flat plates of the abdomen in the 
upright and the inverted positions followed by 
a colostomy and subsequent barium studies of 
the distal loop of the colostomy. The pur- 
pose of these studies was to ascertain the 
position of the blind end of the sigmoid colon 
or rectum. Wangensteen and Rice 7 advocated 

7. Wangensteen, O. H., and Rice. C. O. : Imperforate 
Anus — A Method of Determining tiie Surgical Approach. 
Ann. Surg. 92:77-Sl. 1930. 


the procedure of taking flat plates of the abdo- 
men and pelvis with the child inverted and an 
opaque marker in the anal region. By this 
method the gas in the intestines will rise and 
fill the rectal pouch, giving an indication of 
its position with relation to the anal membrane. 
This procedure is of value only after twenty- 
four hours, when a sufficient amount of gas has 
formed to fill the intestines. Giving a barium 
meal for a series of gastrointestinal roentgeno- 
grams is contraindicated for these patients, just 
as for any other patient with intestinal obstruc- 
tion. 

TREATMENT 

Treatment of congenital malformations of the 
anus and rectum also varies with the type of 
malformation present. 

Type 1 . — Of the 5 patients in this group, 
3 were treated simply by rectal dilations. Of 
the other 2 patients, the one with a pinpoint 
opening had a simple proctoplasty which widened 
the anus so that the thumb could easily be 
inserted. The other patient had a rectum-fossa 
navicularis fistula with an orifice measuring 
2 mm. in diameter. This patient was first seen 
when 19 months old and was treated by dila- 
tion of the orifice of the fistula and removal of 
a fecal impaction. This child was seen again 
wiien 2 y 2 years of age, at which time a plastic 
operation was performed and the fistulous tract 
mobilized and placed in the proper position, 
with the opening at the normal anal site. 

Type 2 . — The accepted form of treatment for 
type 2 anomalies is simple cruciate incision of 
the anal membrane followed by anal dilations. 

Type 3 . — Treatment for persons with this 
type of anomalies was dependent on the pres- 
ence or absence of obstructive symptoms. 

Five patients had no obstructive symptoms 
and therefore had primary perineal operations. 
Four of these patients were operated on within 
the first two days of life and 1 after ten 
months, when she was first seen, with a recto- 
vaginal fistula through which the bowels moved. 
An incision was made in the midline, and the 
dissection carried upward, separating the trans- 
versus perinei and levator ani muscles. In 2 
patients the rectum was penetrated and the peri- 
toneum was opened accidentally. The wounds 
were packed, and the patients died twenty-four 
and thirty-six hours postoperatively with peri- 
tonitis. In the other 3 patients the rectum was 
mobilized and brought down to the skin incision, 
opened and then sutured to the skin edges.- On 2 
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of .these patients rectal dilation was done post- 
operativclv starting ten days after operation. 
In 1 of these 2 patients an anal stricture devel- 
oped ; it was treated by a plastic operation and 
further dilation. 

hi vc patients had obstructive symptoms and 
had sigmoid colostomies performed. One of 
these patients was first seen when 3 weeks old 
and another when 6 weeks old. Both had a 
sigmoid colostomy performed elsewhere when 
they were 2 days old. These patients had a 
perineal plastic operation as previously described. 
One died on the ninth postoperative day with 
peritonitis due to kinking of a Io.op of small 
intestine beneath the colostomy loop and resultant 
obstruction. The other died on the fifth post- 
operative day with a clinical picture of peritonitis. 
Two of these patients had primary sigmoid 
colostomies. One also had several inches of 
small intestine resected, followed by an antiperi- 
staltic side to side anastomosis. This was done 
because of trauma to the small intestine and 
its mesentery. This patient died from shock on 
the day after operation. The other patient had 
a poorly functioning colostomy, and part of it 
became gangrenous and required excision. This 
patient had a reetourethral fistula, and pyelo- 
nephritis, which was fatal, developed. One pa- 
tient bad a colostomy performed when 1 day 
old and then had a perineal plastic operation 
(as described previously) approximately three 
months later. This patient subsequent!}' died 
“"with a lobular pneumonia, urinary suppression 
^ I tubular nephrosis seven months after birth. 

autopsy this patient also had a horseshoe 
Joey and absence of the gallbladder. 

, Type 4 . — The accepted form of treatment for 
■is type of anomalies is performance of a colos- 
imy for relief of the intestinal obstruction, 
especially when the patient is in poor condi- 
tion. The perineal rectal repair is then done 
later at a second operation. Usually the rectal 
pouch is high up in the pelvis and the perineal 
approach is difficult, requiring extensive perineal 
exploration. With the two sacs usuallv sepa- 
rated from each other, the lumens are usually 
joined by an oblique anastomosis. 

The choice of anesthesia for infants is limited 
to use of either local anesthesia or drop ether. 
Drop ether was used in all the cases except 1 » 
which local anesthesia was used. 

, mortality in patients with type 1 


leaving the hospital. Until that time he ir« 
well and had good control of his bowels. Th • 
others are alive and well, with a normal-hint 
tioning anus, six months to six years after 
operation. In the group with type 3 anorwri- 
/ of the 10 patients died during their star in 
the hospital, a mortality of 70 per cent. 0; 
the 3 patients who left the hospital alive, 2 are 
living and well four and five years after opera- 
tion. One of the patients will have anotha 
operation to close a persistent rectovaginal fistula. 


Table 3. — Mortality in This Study 

Type of Anomaly Hales Females 

3 0 0 

2 0 0 

2 7 0 

4 0 0 

Totals 1 0 


At the present time, however, she has good 
control of her bowels, which move regularly, 
does not soil her clothes and does not pass feces 
from the vagina. A follow-up on the third 
patient that left the hospital alive was impossible, 
since both the physician and the surgeon who 
treated her are in the armed forces and the 
parents cannot be contacted. This patient was 
a mongolian idiot, and this condition in itself has 
a high mortalitv. It is probable that this patient 
is dead, since 'almost four years have elapsed 
since- its birth. The average mortality for tins 

Table A. -Mortality Retorted in the Literature and 
in This Study __ 


Ladd and Gross Crt»^IU°<l Quite 


Type of 
AnomflJy 


yior- 

Ulitr, 01 

c - ystuenu 


3! or- 

tallly, - Vo : 0 

e~ PatlfJJt-- 


St. Msrjf 

’ Mor- 
tality, >'o. of 



was 46.6 per cent 


i tables 


o! 


There was no ; 


anomalies' durffig their stay in the hospital One 


series of patients 

3 Ladd } and Gross « reported a mortalitv 

cent and 13 per cent »n case, o ri -c - - 
ccn ;«pectivcly (table *j. 


patient died of pneumonia lour 


ZX alter type 3 anomalies re 
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• SUMMARY 

Fifteen patients with congenital malformation 
of the anus and rectum were studied. In this 
group of patients only two of the four types of 
anomalies were represented. The treatment for 
the type 1 anomalies was satisfactory, but that 
for the type 3 anomalies was unsatisfactory, 
judging from the mortality in this group. Basi- 
cally, the treatment was satisfactory in perform- 
ing colostomies for patients with symptoms of 
intestinal obstruction and in attempting primary 


perineal plastic operations for those patients free 
of obstructive symptoms. Two patients who 
had primary perineal operations died from peri- 
tonitis as a result of perforation of the rectum 
and contamination of the peritoneal cavity. These 
were technical accidents. The 5 patients present- 
ing obstructive symptoms and for whom colos- 
tomies were performed died. One patient with a 
type 3 anomaly was given a barium sulfate meal 
as a diagnostic aid. This is contraindicated as 
for any other patient with intestinal obstruction. 
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In 1939 Hudson and Chamberlain 1 published course of the disease in babies and young cbil- 
statistics on S4S cases of appendicitis in patients dren than in persons in later life (table ). 
treated at The Children’s Hospital. Boston, dur- This is without question the age group in which 
ing the ten year period preceding Jan. 1, 1939. early diagnosis is most difficult, t is mteres in* 
Since that time there has been a significant to note that in children under -' ean ’ 

decrease in the mortality of appendicitis in this perforation was encountere ■more ‘ \ 

clinic, and it is the purpose of the present study to often as was simp e acti e PP 
evaluate the factors which are responsible for rupture All our patients under 2 jew J V 
more successful therapy and to present an had perforated toy who 

analysis of several aspects of the disease in child- exwjjo J twentv .four hours after the 
hood. upcfell 

incidence onset of symptoms. 

During the five and a half year period from There was no sinking J” ' a 

Jan. 1, 1939 to June 30, 1944, there have been the incidence of appendicitis 

506 children with acute appendicitis treated in half year peno . 

this hospital. The various types encountered are ,_ Ke iation Betwr* Type of Appendicitis 

listed in table 1. “ and Age 

Table 1.— Types op Appendicitis in 506 Children Acute enraptured Acutc niiptynJ — ^ 

— '“u** y 'Z b Sl yells 0»«3 

Acute, unruptured without fluid Veers co-es ^ 

Acute, unruptured with fluid ™ p. j j ^ w 

Acute, ruptured with local peritonitis- - 2 „ o l’~ 

Acute, ruptured with general peritonitis • „ ^ 15 . *' * t: 

Acute, ruptured with abscess ^ c 37 „ 

«: i«; 

j 12-16 - 1 - — — 

„ We have included in this series only prote 

-cases- of acute appendicitis with and without com- ETIO logic aspects 

plication and have purposefully omitted all cas infections of the upper 

of appendectomy performed for other reason.. It has long been ^ definite relation to 

Tabulation of sen incidence in this group of respiratory « ' ' tas its greatest 

506 cases reveals that 59 per cent of the pat.ent, append® so-called "respiratory » 

“re male and 41 per cent tvere female. Tins » •»*« ” in „„ series i»i«,ons of .1 e 

" accord with the slightly greater predom, nance ,„ ct «re — 

of males in most senes of cases of adult P prior to hospitahaattou for PP |„ re no 

Boston. d Cham berlam, J. v ' 0 f the respirator) trac p 

l Hudson, xl- » v *» «'*•» 

j, Pediat 15:408, 1939. 288 
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this group were gastroenteritis (10 cases), rheu- 
I'.Htjc fever (4 cases), bronchopneumonia (3 
rases) and individual instances of mumps, whoop- 
ing cough, bacillary dysentery and rheumatoid 
arthritis. The extremely low incidence of such 
diseases would seem to preclude any causal con- 
nection with appendicitis. A history of previous 
attacks of unexplained abdominal pain was 
elicited in S2 cases, an incidence of 16 per cent. 
While some of these episodes may have been 
acute appendicitis, our data are insufficient for 
definite conclusions. Pathologic examination of 
the appendix in these cases revealed old scarring 
in addition to the acute process in only a few 
instances. By and large, in this series acute 
appendicitis developed rather suddenly in chil- 
dren who had been previously well. 

Wangensteen and colleagues 2 * have recently 
produced the pathologic and clinical features of 
acute appendicitis experimentally in animals and 
in surgical patients. Their work seems to indi- 
cate that obstruction of the appendical lumen is 
the prime factor in the pathogenesis of the dis- 
ease. They have shown that the appendix has a 
secretory function and that with obstruction it 
becomes analogous to a “closed loop.” Continued 
secretion with obstruction may raise the intra- 
luminal tension to the level of the systolic blood 
pressure. The anoxic appendical wall then pro- 
vides an ideal medium for invasion by colonic 
bacteria in the secondary, or infective, phase of 
the disease. 

Obstruction of the appendical lumen may be 
produced by several pathologic entities. Wang- 
ensteen, 2 was able to demonstrate the presence 
of Gerlach’s mucosal fold in 80 per cent of over 
500 cadavers and also, by microscopic study of 
the cecoappendical junction, the existence of a 
sphincter-like group of circular muscle fibers at 
the appendical base. 

These two factors may possibly offer some 
resistance to the outflow of luminal secretions, 
but fecaliths appear to be the most positive cause 
of appendical obstruction. These concretions 
were found in 40 per cent of all appendixes in The 
Children’s Hospital series on pathologic examina- 
tion. In 66 per cent of specimens exhibiting 
perforation, fecalitbs were present. The actual 
figure of incidence is probably much higher than 
this. Obviously, by the time of operation the 
fecalith may already have been extruded into the 
cecum or into the general peritoneal cavity 
through a perforation. Unfortunately, the 

2. Wangensteen, O. W. : Buirge, R. E. ; Dennis. C., 

and Ritchie, W. P. : Ann. Surg. 106:910. 1937. 
Wangensteen, O. W., and Dennis, C. : ibid. 110:629, 

1939. 


presence or absence of a fecalith in the peritoneal 
cavity has not been specifically recorded in most 
of the operative notes in our group of cases. 

Another factor which may predispose to the 
development of acute appendicitis in children is 
infection of the appendix with pinworms (Ox- 
yuris vermicularis). These parasites were 
present in the appendixes of 60 patients present- 
ing the clinical picture of acute appendicitis in 
this five and a half year period. In 25 of these 
patients there was acute inflammation • of the 
appendix, with perforations in 4 instances. The 
appendixes of the remaining 35 children, who 
had a typical clinical picture of appendicitis, 
showed no gross or microscopic inflammatory' 
changes, and their cases are not included in this 
series. The relationship of pinworms to 
appendicitis was discussed by Botsford, Hudson 
and Chamberlain 2 in 1939, but no definite con- 
clusions as to etiologic connection could be 
formed. Nevertheless, it is possible that a bolus 
of pinworms may occasionally obstruct the ap- 
pendical lumen in the same way as a fecalith 
does. 

PATHOLOGIC SEQUENCES OF APPENDICITIS IN 
CHILDHOOD 

With the establishment of obstruction of the 
appendical lumen the familiar changes of ap- 
pendicitis take place in a well defined pattern. 
Increased intraluminal tension produces anoxia 
with edema of the mucosal layer and swelling of 
lymphoid follicles, frequently' resulting in necrosis 
and ulceration of mucosa, especially' at the points 
where follicles approach the surface. Bacteria 
present in the mucosa and luminal secretions may' 
then penetrate the mucosal barrier, spreading 
readily in the loose submucosa and inciting a dif- 
fuse inflammatory process. The infection then 
passes through the muscularis along penetrating 
vessels and into lymphatics, as described by' 
Aschoff, 4 with further diffuse spread in the sub- 
serosal layer. Increased venous congestion re- 
sults in transudation of fluid into the peritonea] 
cavity. This is enhanced by spread of inflam- 
mation to the serosal layer of the appendix and 
adjacent peritoneal surface, with the establish- 
ment of a periappendicitis. Perforation occurs 
with suppurative necrosis of the wall of the ap- 
pendix or as a result of gangrene due to vascular 
thrombosis. 

In general, it seems that this progression of 
changes leading to perforation is much more 

3. Botsford, T. W. ; Hudson, H. W., Jr., and Cham- 
berlain, J. W. : New England J. Med. 221:933, 1939. 

4. Aschoff, L. : Appendicitis, London. Constable & 
Co T Ltd., 1932. 
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rapid in children than in adults. Of greater 
importance is the inadequacy of the “walling-off” 
mechanism in children with perforative appendi- 
citis. In a child the appendix is usually longer 
in relation to the size of the peritoneal cavity 
and the cecum is frequently more mobile than in 
an adult. These two factors permit more wide- 
spread peritoneal contamination at the time of 
perforation. In addition, the omentum is fre- 
quently so short, so devoid of fat and so under- 
developed in early life that it offers little or no 
protection against spreading peritonitis of 
appendical origin. In older children, as in adults, 
the long, fatty omental apron usually serves to 
localize appendical peritonitis by adherence, thus 


Table 3. — Location of Pain in Relation to Type of 
Appendicitis 



Acute Dnruptured 

Acute Ruptured 

A , 

Location 

Periumbilical region 

Bight lower quadrant.. . . 

Xo. of 
Cases 

77 

17(5 

S 

per Cent 

23.0 

65.0 

3.0 

So. ol 
Cases 

93 

86 

44 

Per Cent 

42.0 

36.0 

18.0 

0.9 

1.3 

Left lower quadrant 

Power portion of abdo- 

4 

1.5 

2.5 

v» 

Bight upper quadrant... . 



* ^ 



forming a protective wall which inhibits diffuse 
peritoneal infection and facilitates the develop- 
ment of a local abscess. 


DIAGNOSIS 

mute appendicitis is usually an easily recog 
t ble clinical entity in later childhood, as the 
sic textbook features are commonly present, 
wever, in infancy and early childhood tins is 
ortunately, not the case, and accurate^ 
gnosis may be extraordmanl) de- 
viously, in dealing with such pa ,entS 

be obtained only from second-hand so ^ 

l is frequently of little help. The 1I J abl , > , 
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motonis. With the development 


pain becomes generalized and severe. Table 3 
compares the presenting location of pain at the 
time of hospitalization in simple and in perfor- 
ative appendicitis. 

Nausea and vomiting are constant symptoms 
in childhood appendicitis and usually occur sub- 
sequent to onset of pain. Only 13 children in this 
study failed to give a history of nausea. Vomiting 
occurred in 419 patients, an incidence of S3 per 
cent. 

Temperatures of 100 to 101 F. usually accom- 
pany appendicitis in children and rarely exceed 
102.6 F. except in patients with perforation and 
peritoneal involvement. Table 4 shows the rela- 
tion between temperature and type'of appendicitis 
in our patients. 

The bowels are usually normal, but constipa- 
tion prior to and during an attack of appendicitis 
is common, occurring in 26 per cent of these chil- 
dren Diarrhea occurred in S3 children (16 p 
cent), almost all of whom had either spreading 
peritonitis or a pelvic appendicitis most ofte 
with abscess, resulting in irritation of the sigmoid. 

Urinary symptoms are uncommon, occurring m 
only 33 children in this group. Dysuna and 

ureter* One child bad grossly Woody untie »*»• 
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Involuntary spasm of the rectus muscle was 
found in 64 per cent of cases of unperforated 
and in 94 per cent of cases of perforated appen- 
dicitis (table 7). 

We feel it important to stress that care and 
gentleness must be exercised to obtain satisfac- 


Table 5. — Site of Maximal Tenderness in 506 Cases 
of Appendicitis 



Acute 

Acute 


Enruptured, 

Ruptured, 


Number of 

Number of 

Location 

Cases 

Cases 

Right lower quadrant 

250 

125 

General 


1*1 

Lower portion of abdomen 

s 

12 

Left lower quadrant 

o 

1 

Right upper quadrant 


2 


tory information from the abdominal and rectal 
examination of sick and uncooperative children. 
Inspection alone will reveal a great deal to the 
observer during the all-important period spent 
in gaining the child’s confidence. The usual order 


Table 6. — Location of Maximal Rectal Tenderness as 
Related to Type of Appendicitis 



Acute 

Acute 


Unruptured, 

Ruptured, 


Number of 

Number of 

Rectal Tenderness 

Cases 

Cases 

Right 

211 

143 

Right and left 

G 

73 

Left 

1 

3 

Not elicited 


15 


of physical examination from head to toes must 
be completely altered. The examiner should first 
turn to the abdomen, with emphasis on gentle 
palpation and unhurried movement from nonten- 
der points to suspected areas of tenderness. Dif- 


Table 7 . — Spasm of Rectus Muscle in Simple and in 
Perforated Appendicitis 



Acute 

Acute 


Unruptured, 

Ruptured, 


Number of 

Number of 

Spasm 

Cases 

Cases 

Right rectus 

104 

127 

Generalized 

7 

S3 

Left rectus 


3 

Absent * 

rp 

14 

Right rectus, upper half 


1 


ferentiation between voluntary and -involuntary- 
spasm in young children may be rather difficult. 
Considerable aid in this regard may be obtained 
by splinting the abdomen with the examining 
hand and allowing the latter to rest in one posi- 
tion for several minutes. After this maneuver. 


if resistance of the rectus muscle persists, par- 
ticularly during the inspiratory phase of respira- 
tion, peritoneal irritation may' be diagnosed with 
accuracy, even for the most uncooperative child. 

After completion of the general physical exami- 
nation, digital examination of the rectum should 
always be performed. The well lubricated finger 
should slowly dilate the sphincter, arid palpation 
of the pelvis should be deferred until the patient’s 
cooperation is regained. Because of the child’s 
small pelvis this maneuver, especially when com- 
bined with simultaneous abdominal palpation. 

Table 8. — Palpable Mass in 506 Cases of Appendicitis 

Mass Palpated in 55 Cases by 

j 

Abdominal Rectal 

Exami- Exami- Combined 
nation nation Examf- 

Only, Only, nations. 

Number of Number of Number of 
Cases Cases Cases 

Right lower quadrant 22 10 21 

Left lower quadrant .. .. 1 

Right upper quadrant 1 


may reveal information not detected by abdominal 
examination alone. Indeed, a low-lying pelvic 
appendix and some appendical abscesses may be 
discovered only by this means (table 8). 

A positive psoas sign was recorded in 63 cases 
in this series. Irritation of the psoas muscle may 
be readily apparent by a limping gait and the 
tendency of the child to lie with the right thigh 
partially flexed. Accessory- methods of examina- 


Table 9. — Range of Leukocyte Count 



Acute 

Acute 


Cnruptured, 

Ruptured. 


Number of 

Number of 

Leukocytes per Cu. Mm. 

Cases 

Cases 

Under 10,000 

25 

17 

10.000-15,000 

SG 

£9 

15,000-20,000 

S3 

Cl 

20,000-20,000 

50 

£2 

Over 20,000 

o 

19 


tion commonly used to elicit referred tenderness, 
such as cough and rebound tests, are of little 
value for young patients. Cooperation is difficult 
to obtain, and tenderness is almost inevitably 
referred to the area touched by- the examiner. 

A white blood cell count on admission of over 
10,000 per cubic millimeter was encountered in 
92 per cent of these 506 cases (table 9). 

An deration of polymorphonuclear leukocytes 
in the differential count was present even more 
consistentlv than was total leukocytosis (table 
10 ). 
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rnj'it! development of 


H 'tumid Ik- noted that it. 17 children who 
iud leukocyte counts Ik-Iow 10.000 perforation 
\vitii peritonitis or abwest, was present while 52 
children without peritoneal involvement had a 
leukocyte count of over 20.000. 

Some decree of ketosis, :t s manifested hv 
neetomina, was almost invariahly j» re .sent in these 
pitumts, Tbit can he related directly to the high 

meidenee < it tiamea and vomitinu 

uitli apjH-ndintis ami the 
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In the differential diagnosis of acute appen- 
diciti*. in children one must adequately exclude 
It-istroenteritis, constipation, non t u herculous 
inesenterie adenitis, a mtc pyelonephritis, bron- 
ch< •pneumonia and primary peritonitis. Hardy, 
.-mute rheumatic fever, acute poliomyelitis, dia- 
le-tie coma and synovitis of the right hip may he 
confusing, In babies and voting children intus- 
susception arid the symptoms of acute otitis media 
may occasionally he mistaken for appendicitis. 


prohibitively high percentage of cases in child- 
mod Conversely, if early operation is emploved 
tor children with appendical peritonitis without 
adequate preoperative preparation, nanv ur- 
necessary -deaths occur from toxemia. 

It is the policy of this clinic * to individualize 
the preparation of children with appendical peri- 
tonitis or abscess for operation, delaying appm- 
dectomy only for the brief period necessary 
to obtain the maximum benefit of supportive 
measures. For children with localized peritonitis 
or abscess this may be only a matter of three to 
six hours, but for tire severely ill, extremelv toxic 
children with neglected general peritonitis, fre- 
quently twelve to eighteen and occasionally 
twenty-four hours of supportive therapy are in- 
dicated before appendectomy is justified. 

Since dehydration and ketosis are so common, 
even in children with early appendicitis, preop- 
erative intravenous administration of dextrose in 
isotonic solution of sodium chloride is almost 
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In general, nlxlominnl pain, vomiting and slight 
er should always lie considered as due to 
* ute appendicitis until proved otherwise. It is 
ic policy of this clinic to hospitalize patients 
vith these signs ; repeated examinations arc 
thereby facilitated, ami an accurate early diag- 
.osis can he made. 

TREATMENT 

There is little doubt that the treatment of acute 
tinrupt tired appendicitis in children by immediate 
appendectomy is the procedure of choice. The 
management of early appendicitis is well stand- 
ardized and offers no problem. The mortality 
rate of appendectomy for early appendicitis in 
most clinics approaches zero. However, for per- 
forative appendicitis with peritonitis or abscess, 
mortality rates remain distressingly high, par- 
ticularly in children. The inadequacy of localiz- 
ing factors in children with perforative appen- 
dicitis, resulting in diffuse peritoneal contamina- 
tion, makes appendectomy imperative as soon as 
the patient’s condition permits m order to remove 
the source of infection. Delayed operation or 
Ochsnerization, results in death from pentomt.s 
before a localized abscess can be fo 


routine in this clinic. For the seriously ill children 
with peritonitis a constant intravenous drip is 
instituted for the infusion of plasma, as well as 
dextrose and saline solutions. Sodium sulfadi- 
azine is given parenterally in an initial dose of 
/ grain (0.05 Gm.) per pound (0.5 Kg.) of 
body ivcight. Fowler’s position, constant gastric 
suction by tbe Wangensteen method, morphine in 
three to four hourly doses and high concentration 
( 95 per cent ) oxygen complete the therapeutic 
regimen. 

The decision as to time for operation in these 
cases is based on the response of the patient to 
this therapy with improvement in his clinical 
status as evidenced by his general appearance, a 
significant reduction in temperature and. or 
greatest importance, a 20 to 30 per minute e- 
crease in pulse rate with improvement in its 

quality (see chart). . 

Although most of our patients with pentonito 
responded satisfactorily to these supportive 
measures in six to twelve hours, a few have 
SI tie change in their extreme toxicity 
even after twenty-four hours ot treatment 
When one is faced with this problem, consider- 
able clinical judgment is required and it in- 
essential to recall that removal of the ruptured 
appendix offers the child the greatest assistant 
in overcoming his infection. However, m rare 
cases the moribund state of the child may pre- 
clude any more extensive procedure than simp.- 
incision »d drainage of the abdomen under tel 
anesthesia. While this procedure is not -• 

- t jjj \v F and Gross. R- E. : Abdom-fl 
SurgerjMif' Infancy and Childhood, PKhdelpb*. - 
Saunders Company. 19-10. 
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the temporary avenue of escape which it offers to 
peritoneal exudate is of far greater advantage in 
young patients than is prolonged Ochsnerization 
alone. 

All the 506 patients with acute appendicitis 
observed in The Children’s Hospital between 
January 1939 and July 1944 were operated on. 
The appendix was removed at the initial opera- 
tion in 472 cases (93 per cent), while in 34 cases 
(7 per cent) it was deemed inadvisable to do 
more than incision and drainage. Of these pa- 
tients 30 were later admitted for interval appen- 
dectomy. 

The choice of incision for appendectomy in 
children depends on the size of the child and the 
type of appendicitis. Because of the small area 
which presents between the linea semilunaris and 
the anterior superior iliac spine in young chil- 
dren, the McBumey incision may give inadequate 
exposure, particularly of pelvic appendixes. In 


suture of silk, except in the presence of an edem- 
atous, markedly inflamed and friable cecal wall. 

We feel that drainage of the pelvis has a dis- 
tinct usefulness for children with peritonitis of 

Table 11. — Types of Incision Used in 506 Cases of 
Appendicitis 


Incision Number of Cases 

Right rectus, lateral retracting. 205 

McBurney 120 

Right rectus, medial retracting ICO 

Rectus splitting 73 

Rockey 1 

McBumey, left 1 

Left rectus, medial retracting 1 


appendical origin. There has been considerable 
argument in surgical literature between the pro- 
ponents of peritoneal drainage and the opponents 
of this practice, beginning with the work of 
Yates 6 in 1905. In recent years there has been a 






Clinical course of a case of severe appendical peritonitis. The patient was a 24 month old child weighing 24 
pounds (10.9 Kg.). 


this clinic use of this incision is largely restricted 
to older children with early appendicitis and well 
localized tenderness of the right lower abdominal 
quadrant or retrocecal appendicitis and as a 
means of extraperitoneal drainage of an appen- 
dical abscess. * 

The right rectus incision gives excellent ex- 
posure of the appendix in children with minimum 
retraction. Retraction of the rectus" muscle is 
preferable to splitting of the belly of the muscle, 
since it insures a stronger wound. As medial 
retraction easily damages the nerve supply of the 
muscle, we have recently employed lateral rectus 
retraction almost exclusively. If drainage is indi- 
cated, the tubing may be led out through a stab 
wound in the lower portion of the belly of the 
rectus muscle. Types of incision used in this 
series are recorded in table 1 1 . 

It is the policy in this clinic to invert the ap- 
pendical stump into the cecum with a purse string 


distinct trend toward the more infrequent use of 
drains, particularly since the advent of chemo- 
therapy. _ While it is admittedly impossible to 
drain the entire peritoneal cavity, except tem- 
porarily, it is the opinion of this clinic that a 
drain left in the pelvis in cases of appendical peri- 
tonitis has two distinct advantages: 1. It allows 
a temporary means of escape of exudate whose 
absorption would mean more fever and toxicity 
in the immediate postoperative period. 2. A sinus 
is formed into which local collections of pus in 
the pelvis or iliac fossa may subsequently rupture 
or be evacuated, and thus additional operative 
procedures and delayed convalescence can be 
avoided. In table 12 tire operative procedures 
employed in the 506 cases are listed. 

The use of intraperitoneal drains has been 
opposed b}- many authors on the ground that 
drainage increases peritoneal adhesions and con- 

6. Yates. T. L.: Surg.. Gyr.ec. £: ObsL 1:473. 1903. 
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associated danger of aspiration in young children 
may be successfully obviated. 

The importance of a well planned postoperative 
regimen for children with appendical peritonitis 
cannot be overemphasized. Rest for the patient 
and. insofar as possible, for the gastrointestinal 
tract is essential for resolution of peritoneal in- 
flammation. Morphine is given in adequate doses 
every three to four hours. Constant gastric 
siphonage by the Wangensteen method with an 
inlying Levine tube in older children or a urethral 
catheter in babies should be used routinely to pre- 
vent nausea, vomiting and the distention of 
adynamic ileus. Miller-Abbott tubes are usually 
not necessary and because of their size have a 
limited usefulness for children. Fluids for paren- 
teral administration are best given by a constant 
intravenous drip through a 19 or 20 gage needle, 
which will usually be tolerated for eighteen to 
twenty-four hours without danger of thrombo- 
phlebitis. Occasionally it may be necessary to 
cannulate a vein directly. It is our feeling that 
bone marrow infusions, with their inherent 
danger of osteomyelitis, periosteal stripping and 
subsequent sequestration, should rarely be used. 
Marrow infusions are advocated Chiefly for chil- 
dren under 2 to 3 years of age, but we feel that 
it is safer and simpler to give repeated infusions 
by scalp veins in this age group, short-beveled 
24 gage needles being used and the fluid adminis- 
tered under slight pressure. Solutions of 5 or 
10 per cent dextrose in water or isotonic solution 
of sodium chloride are used most commonly in 
combating the ketosis, dehydration and fluid 
losses in these children. 

Precautions must be observed to avoid over- 
loading the child with excessive saline solutions. 
An amount of isotonic solution of sodium chloride 
may be given roughly corresponding to Wangen- 
steen drainage ; but if prolonged suction is re- 
quired, determinations of blood chloride and 
serum protein levels are necessary to indicate 
more accurately the type of fluid required. Infu- 
sions of plasma are indicated for hypoproteinemia 
and transfusions of whole blood if there is anemia 
as well. It is felt that repeated small transfusions 
of fresh whole blood are helpful for critically ill 
children with peritonitis. If suction and paren- 
teral administration of fluids are necessary for 
more than two or three days, solutions of amino 
acids should be added to the parenteral feeding 
regimen. By this means, protein deficiency from 
inadequate intake and loss in peritoneal exudate 
may be compensated. 

It is important to maintain a strict chart of 
intake and output in order to regulate fluid 


balance. Daily requirements for parenterally 
administered fluids average 2.5 to 2 ounces (75 
to 60 cc.) per pound (0.5 Kg.) for babies under 
2 years and 1.5 ounces to 1 ounce (45 to 30 cc.) 
per pound for children over 2 years of age. 

Chemotherapy was administered postopera- 
tivelv in 87 per cent of the cases of perforated 
appendicitis in this series. Sulfathiazole was used 
in S2 cases and sulfadiazine in 99. Both drugs 
seemed effective in diminishing postoperative 
toxicity, shortening convalescence and reducing 
complications, but fewer reactions to the drug 
were encountered with sulfadiazine. Sodium 
sulfadiazine should be administered subcutaneous- 
ly or intravenously in doses of l /> to grain 
(0.06 to 0.09 Gm.) per pound per day until 
gastric suction is discontinued, when the drug 
is given by mouth. It is our practice to continue 
chemotherapy for these children after operation 
until all signs of infection have abated, as evi- 
denced by a normal clinical chart and white blood 
cell count, a cessation of discharge from the drain 
sinus and negative results of rectal examination. 

We have routinely employed Fowler’s position 
for all patients with peritonitis in this series and 
feel that it is helpful in evacuating exudate when 
drainage has been used. Despite certain theoretic 
objections to the usefulness of this position in 
enhancing the pelvic localization of exudate, it is 
interesting to note that in only 3 cases did sub- 
diaphragmatic abscess occur in our patients. 
Ninety-five per cent oxygen has been found ex- 
tremely useful for children with diffuse peri- 
tonitis as a means of preventing or of reducing 
the distention of paralytic ileus. Hot abdominal 
poultices and rectal tubes have been used routinely 
at two to three hourly intervals in the postopera- 
tive period for a similar purpose. Heat to the 
abdomen probably has its greatest benefit in in- 
creasing the patient’s comfort and decreasing the 
incidence of infection in the wounds. 

In table 14 we have compiled statistics on post- 
operative treatment in our cases of appendical 
peritonitis or abscess. These show a trend 
toward a more standardized regimen in recent 
years. 

COMPLICATIONS 

The various complications encountered in these 
506 cases are listed in table 15. Pelvic 
abscess was the most common postopera- 
tive complication, occurring in 12 per cent of the 
234 cases of perforating appendicitis in this series. 
In no instance was operative drainage of a pelvic 
abscess required. Treatment consisted in the 
resumption of chemotherapy if this had been 
discontinued and the use of hot rectal irrigations. 


.irc turns an surgery 


With tin-, rrgimni 2 ah'frw-. drained spon- 
laii'-utr.lv !>y rtvtiim. while the remainder were 
either rc-mbed or evacuated via the drain sinus. 
There w.t. no mortality in this group. We have 
|f,-n unable to I'ltnl in tin- literature a compirahle 


perforated appendicitis. In 17 cases this com- 
plication appeared during the first or second week 
after operation, while in 2 cases late obstruction 
occurred five and twelve months respectively 
following peritonitis. Early intestinal obstruc- 




Taii.c I t. — /Vf.'d/vni; 

r:v Tr.-Litvn'r.t nj Rerjoraled .-!/>/’ endicilis 





ri-.i i< ror-nt-faiiy 

StiSfoaarnJtJr Compoun*!’ 

i Suction 

Oxygen (95 per Cent) 

- *- — . 


N . n* 
r«K> 




' 

Average 


Average 



No. of 

Imratton, 

No. of 

Imration, 

No. of 

Duration, 

W*r 

I’a... Oiye 

< ’a *<•< 

Pays 

Cs**« 

Day? 


Days 



H 

l.T 

17 

o 

9 

3 

U n » 

. . 




fyw 

• 4 

n 

3.3 


j*' 

*/ # *. ^ 

•** 

* 

' ' 



u%\ 

i'» 

I.; I 

r* 

fit 



6 

1-7 

la: 

t* 

»< - 

30 

l 


2 

7 

2.4 

\ n • 

1 Ml 




I0A 

13 

2-C 

S 

2.5 


1 \K\Y 1 /Vt 

fr 

Cw.fhCiliiriM ik 
» o/ .‘tpfeniicitis 

Refolixi 


Anzir Amt-* 

t rn»Mwr»i. Uuptvit-A, 
N«»nt^*f«*t NtifnVff/! 

Oprratlvr 
iTrattnrnt, 
.vnnlrr of 



Cav-* 

NO!)'* 

iv:,i.- »i <-<•«< . 


12 

of •ctf’.K'O* 

,ft » 15 

Non** 



' u 

•> 

Wti'dltl ... 


Non** 

IVca! Rituln. • • 


Non** 

«'..ntafl’"i« .liM-a"- 

N'trv* 

5 


Nor.? 



i' 

Non? 


liar • - 

Kitind f^*rri!rt 
■ it.j'fjrx-nlc' ti"**’** 

TtfrconvuWon* 

nn-i'nioiyM a | '-‘ v ‘ 

i»biW'‘ ■■ 


S *>?•/• 

t 

Nan** 

Nutt'* 

NofK 

\ 

l 

Non** 


Non? 


I 

Nos? 

1 



tion is usually a result of friable, fibrinous ad- 
hesions due to a plastic exudate between loops ot 
bowel. In the earlier cases of this senes \\ itzel 
enterostomy was usually done without delay, but 
this has been rarely necessary in recent years. 
Resorption of exudate with relief of the obstruc- 
tion will take place in most instances within a lev, 
davs if decompression of the distended bowel is 
accomplished by constant gastric siphonage o 
the use of a Miller-Abbott tube. High concen 
tration oxygen is also of definite value in this 
re^rd For late intestinal obstruction p 
Xy and 1 sis of adhesions is clearly indicated 

and type of treatment used in the a 
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appendical abscess or of an overwhelming ap- 
pendical peritonitis without appendectomy about 
six months after the initial illness for interval 
appendectomy. 

MORTALITY 

There were S deaths in this series of 506 cases, 
an over-all mortality rate of 1.58 per cent. Only 
1 death occurred in the 272 cases of acute unrup- 


while they were under ether anesthesia and had 
temperatures over 104 F. and pulse 'rates over 
150. With adequate preoperative preparation, 
these deaths might easily have been prevented. 
The last fatality occurred in a child in whom 
a bacteremia due to Bacillus coli developed after 
appendical peritonitis with a terminal B. coli 
endocarditis. 


Table 17. — Secondary Operations in 506 Cases of 
Appendicitis 


Operative Procedure Number of Cases 

Interval appendectomy 20 

Witzel enterostomy 3 

Lysis of adhesions 4 

Drainage of wound abscess 0 

Drainage of subphrenfc abscess 3 

Drainage of retroperitoneal abscess 1 

Drainage of iliac abscess 2 

Suture of evisceration 2 

Incisional herniorrhaphy 2 


tured appendicitis. This patient was a 10 year 
old Negro boy who had symptoms of abdominal 
pain, chills and swinging fever for nine days be- 
fore operation. An acutely inflamed, unruptured 
appendix was found in a high retrocecal position 
with no peritonitis but with well established 
pylephlebitis. The postoperative course was 
extremely stormy, with daily rises in temperature 
to 105 to 107 F., and the child finally died on the 
forty-fifth day in the hospital. 


Table 19. — Relation Between Duration of Symptoms 
and Type of Appendicitis 


Duration of 
Symptoms 

Acute 

Unruptured 

Appendicitis 

Acute 

Ruptured 

Appendicitis 

Incidence of 
Perforation, 
per Cent 

0 to 12 hours 

67 

2 

3 

12 to 24 hours 

116 

36 

•>> 

24 to 26 hours 

2$ 

23 

£0 

36 to 43 hours 

24 

44 

64 

2 to 3 days 

11 

19 

63 

3 to 4 days 

14 

34 

70 

4 to 5 days 

5 

11 

70 

5 days and over 

7 

61 

90 


Table 20. — Duration of Symptoms in Relation to 
Mortality 


Duration of Symptoms 
Before Operation 

Cases 

Death* 

Mortality, 

Percentage 

0 to 12 hours 

69 

0 

0.00 

12 to 2i hours 

152 

1 

0.65 

24 to 36 hours 

56 

0 

0.0) 

06 to 43 hours , ... 

67 

1 

1.49 

2 to 3 days 

30 

•J 

6.66 

3 to 4 days 

43 

1 

2.GS 

4 to 5 days 

16 

1 

6.25 

5 days and over. ...... . 

63 

*-> 

2.94 


Table 18. — Relation of Age of Patient and Type of 
Appendicitis to Mortality 

Total cases in series, 5C6; over-all mortality rate, 1,55 per cent. 



Acute Unruptured 
Appendicitis 

Acute Ruptured 
Appendicitis 

Age 

Number 

Mor- 

tality, 

Number 

of 

Deaths 

Mor- 

tality, 

Years 

Cases 

Deaths 

per Cent 

Cases 

per Cent 

0 - 1 

1 

0 

0.0 

0 

0 

0.0 

1 - 2 

0 

0 

0.0 

22 

3 

13.6 

2 - 4 

15 

0 

0.0 

59 

3 

5.1 

4 - 0 

37 

0 

0.0 

42 

0 

0.0 

G -12 

195 

1 

0.5 

109 

1 

0.9 

12 -16 

24 

0 

0.0 

2 

0 

0.0 

Total 

27° 

1 

0.36 

234 

7 

2.99 


The 7 deaths in our 234 cases of perforated 
appendix all occurred in children with generalized 
peritonitis — a mortality rate of 2.99 per cent. 
Four of these children had pneumonia in addition 
to peritonitis. Two other patients died with 
“ether convulsions” and hyperpyrexia imtnedi- 
atelv after operation. In retrospect, in neither of 
these cases had there been adequate preoperative 
preparation, and both children were operated on 


Table 21. — Relation Between Type of Appendicitis and 
Mortality Rate at the Children’s Hospital, Boston, 
from 1928 to 1939 and from 1939 to 1944 


Type ol Appendicitis 



Mortality, 

Cases 

Deaths 

Percentage 

1923 to 1939 




Acute, Unruptured 

Acute, ruptured with local or 

475 

2 

0.42 

diffuse peritonitis 

373 

24 

6.43 

Totals 

S43 

26 

3.06 

1939 to July 2944 




Acute, unruptured 

Acute, ruptured with local or 

27° 

1 

0.36 

diffuse peritonitis 

234 

7 

2-S9 

Totals 

5C6 

S 

1.53 


In table IS we have presented the relation 
between age of patient, type of appendicitis and 
mortality rate in our patients. For children 
under 4 years of age. the mortality rate was 6.2 
per cent, as compared with 0.48 per cent for 
children over 4 years. This discrepancy must 
be attributed to the more rapid development of 
generalized peritonitis and to the greater diffi- 
culty encountered in making early diagnosis for 
the ypunger children. 
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I hr relation between duration of symptoms 
ami type of appendicitis is recorded in tnUle 39. 
In ralde JO the duration of symptoms is com- 
pared with the mortality rate. It is discouraging 
to realize that almost one fourth of our patients 
v.ere hospitalized only after three days or more 
o? symptoms. This represents the same pro- 
portion of cas'-s of neglected .'i[i[iendieitis 
that was eni'otmtered in the children with 
appendicitis treated in tin’s clinic between 192K 
and 19.3't tntd would seem to indicate that there 
has heett no advancement in the early recognition 
of the disease in childrett by practitioners or hv 
the lay public. 

A coiitparison of mortality rates in the present 
series ami those of th- preceding ten year period 
I- preM-nted in table 21. It is interesting to note 
that the over-all mortality rate lias been reduced 
hv approximately 50 per cent and that the recent 


percentage of fatalities in cases of perforated ap- 
pendicitis is actually lower than the over-all rate 
of the earlier group of patients. 

ft seems apparent that that the accomplishment 
of improvement in the treatment of appendicitis, 
particularly of the perforative type, must be at- 
tributed to multiple factors and not merely to the 
use of sulfonamide drugs. These factors include 
more adequate preoperative preparation; early 
appendectomy, as soon as general toxicity is 
reduced; a 1 setter standardized postoperative 
regimen, including routine gastric suction, 
Fowler's position and parenteral administration 
of fluids, with the addition of sulfadiazine in cases 
of perforation. As a result of these factors, no 
deaths occurred in this clinic in 236 cases of 
appendicitis during the last three years of this 
observation. 



SURGICAL TREATMENT OF LYMPHEDEMA 


J. L. RANSOHOFF, M.D. 

CINCINNATI 


The question of the treatment of elephantiasis 
has been a puzzling one for many years. The 
decision as to method is not greatly influenced 
by consideration of the etiologic factors of the 
disease, which is always due to an obstruction 
of the normal lymph channels and subsequent 
swelling of the extremity. For the purpose of 
classification, lymphedema may be stated to be 
due (1) to filariasis; (2) to inflammatory or 
scar tissue obstructing the normal lymph chan- 
nels, as occurs commonly after radical operations 
on the breast, and (3) to some obscure lesion 
that obstructs the lymph channels. The last, 
which may be called idiopathic, is a very small 
class. The kind following phlegmasia alba dolens 
is not considered here, as this is far more venous 
than lymphatic in origin. 

The problem of surgical treatment in cases of 
lymphedema has long taxed the ingenuity of 
surgeons. The subject assumes greater impor- 
tance with the possibility of a large number 
of cases occurring in our troops in the tropical 
theaters of war. Several operative procedures 
have been suggested and tried. The Kondoleon 
operation has had the greatest vogue and has 
given more or less indifferent results. The 
Kondoleon operation, if done properly, is an 
operation of considerable magnitude. With the 
meager results so far obtained, it is doubtful 
whether this operation has great applicability. 

An operation suggested by Handley 1 in 190S 
should be given further trial. The principle is 
to bury long silk sutures in the edematous area 
to serve as permanent lymph channels and to 
conduct the lymph away from the infected area 
to normal lymph channels. 

Recently I have used a modified Handley 
operation in 2 cases, and the results were grati- 
fying. The result in the first case is startling. 

REPORT OF CASES 

Case 1. — A nurse, aged 24. six months before she con- 
sulted me, while at work, suddenly noticed a swelling of 
the left hand, without injury and with no sensation 
of pain. This swelling increased in size, until it looked 
as though she were wearing a boxing glove on the left 
hand. She had been to various clinics in an attempt to 


1. Handler, \V. S.: Lvmphangioplastv, Lancet 1: 
783. 1908. 


remedy this condition. Her treatment had included 
massage and rest in bed, with elevaU'on of the hand. 
An attempt was made to block the brachial plexus, with 
the idea that it was of neurogenic origin. Another 
attempt was made to inject the brachial artery, with 
the idea that there was some arterial disease. The 
swelling of the hand was so great that there was 
practically no motion of the fingers, and .the roentgeno- 
gram showed atrophy of all the bones of the hand. The 
patient had lost SO pounds (22.7 Kg.) and was in a state 
of extreme depression. 

On Sept. 26, 1944 a modified Handley operation was 
done. Double strands of no. 1 nylon were used in 



Fig. 1 (case 1).— Xormal and abnormal hand before 
operation. A, lateral view; B, dorsal view. 


place of silk, as it was thought that this would be less 
irritau’ng and remain in the tissues indefinitely. A small 
transverse incision, which can be seen in the photograph, 
was made just distal to the first phalanx of the ring 
finger, and through a specially constructed long probe, 
the suture was passed through several small incisions, 
under the superficial fascia, to the norma! areolar tissue 
in the cubital fossa. The small incisions were closed 
with fine silk. On the day following the operation, it 
was apparent that the swelling, not only of the ring 
finger but of all the fingers, had begun to recede, and 
six weeks later the hand was apparently normal. At r.o 
time was there secretion from the wounds. After the 
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5,lll,rcs "ere used, one anterior and one posterior, 
the posterior extending from the wrist to the mb- 
scapular fossa and the anterior extending from the wrist 
to the normal areolar tissue over the sternum. The 
improvement was almost immediate. At the time of 
writing, one month after operation, the woman has 



Case 2 . — A 63 year old woman was operated on eight 
years ago for carcinoma of the left breast. The operation 
was followed by edema of the left arm, which in- 
creased in severity. At the time of examination the arm 
was almost useless, because of the indurated, brawny 
skin, which had marked pigskin dimpling. She could not 
raise her arm above the angle of 33 degrees, nor could 
she completely flex her elbow. 

On March 22. 1 9-1 5, an operation was performed 
according to the same technic. In this case, two sets 


Fig. 3 (case 1).— Dorsal view of both hands six 
months after operation. 


complete use of her arm and the skin has become soft 
and pliable. At the time of operation, the involved arm 
was VA to 2 inches (5.S to 5 cm.) greater in girth 
measurement both in the forearm and in the upper .arm 
:han the other arm; at present the measurements of 
he two arms are the same. 


INTERNAL DERANGEMENTS OF THE KNEE JOINT 
MAJOR RUSSELL F. JAEKLE 

MEDICAL CORPS. ARMY OF THE EXITED STATES 


This paper reports a consecutive series of 390 
arthrotomies of the knee joint done on military 
personnel in the Station Hospital, Camp Roberts. 
Calif., within a two year period. The patients 
operated on were in one sense selected, because 
operation was not advised or done if it appeared 
that the patient was unstable and had not the will 
to get well. At least an equal number of patients 
with affected knee joints were not operated on 
and have since been reclassified or discharged 
from sendee. Many of these patients had de- 
ranged joints before their entry into sendee and 
had been advised by their own physicians not to 
have operations. It is amazing how widely the 
misunderstanding has been implanted that “if 
the joint is opened and the water runs out the 
knee will be dry and stiff.” 

In this series the follow-up is incomplete but 
for practical purposes it is sufficient to permit 
estimation of definite results. None of the pa- 
tients were seen more recently than six months 
before the time of writing. When the training 
period of three or four months is completed in 
Camp Roberts, the soldiers are usually moved to 
another camp, although many are retained for 
much longer periods. When a man has lost time 
during the training cycle, he is put into another 
unit and goes through the complete course, in 
some cases repeating part of the previous train- 
ing. Almost without exception the follow-up 
period is at least three months, with the soldier 
doing the same regular duty as the other, normal 
men. The patients for whom reclassification was 
necessary will be considered later under analysis 
of specific types of injuries. Mam - patients have 
been followed for one year or more in this camp 
and through reports from other hospitals and 
letters. Some men have written from overseas. 

DIAGNOSIS 

The subject of diagnosis is so well covered in 
the various textbooks and journals that further 
comment is superfluous, except a caution against 
the asking of leading questions when the exami- 
ner is taking a history. The patient should be 
allowed to tell his own story and should always 
he given a choice in answering; that is, the exami- 
ner should ask. “Do you have trouble in bending 


or straightening the knee, or what is the diffi- 
culty?” Many patients say that the knee is 
"locked,” but it is found with questioning that 
motion was not blocked at all until severe swell- 
ing occurred. A point to emphasize is that in 
case of acute injury the roentgenogram appears 
normal. One should never tell the patient that 
the knee has no internal articular injury because 
the roentgenogram is normal. If the history and 
examination are otherwise indicative of injury, 
operation should be done, and the surgeon should 
not be content with simple inspection of the 
opened joint. Gentle traction on the cartilage or 
exploration with a blunt hook usually demon- 
strates a posterior tear. Mistaken diagnoses 
will be made in any series of cases. In 6 cases 
of the present series there was no tear of cartilage 
but the patients had hypertrophic fat pads, which 
required excision. 


Taele 1 . — Analysis of One Hundred and Fifty-Fife 
Cases of Torn Cartilage 


Type of Tear 


Location of Tear 

Anterior 

... 1G 

Medial Lateral 

Posterior 

... 24 

Right 79 2 

Bucket handle 

... SO 

Left 69 5 

Lateral 

. .. 29 



Transverse... 

... e 

14S 7 


— 

Lateral tears constitute 4.73 


155 

per cent of the total number. 


TREATMENT 

In all cases the patient was taught exercises for 
the quadriceps muscle before the operation and 
was impressed with the idea that his cooperation 
was the deciding factor in a successful operation. 
In cases in which the patient exercises well after 
operation, the normal physiologic action is main- 
tained and he does not suffer weakness and relax- 
ation of the knee. One preparation of the skin 
is done on the da}- before the operation, and the 
whole extremity is wrapped in sterile towels. 
Another preparation is done while the patient is 
on the table. Spinal anesthesia is used in all 
cases. The legs hang over the end of the table 
with the knees at a right angle. The operator 
sits on a stool and the leg to be operated on can 
be grasped by the surgeon's own knees; this per- 
mits traction and rotation of the leg as desired. 
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'i'liis position is a great help in exposure of the 
joint and aim obviates tla* need for one assistant. 
The short straight parapatellar incision is used 
and provides good exposure. In 3 cases, bucket 
handle tears of both medial and lateral mcniscuses 
in the same knee were removed easily through 
one incision. If the lower pole of the incision 
does not sever the inferior medial articularis genu 
artery, there is much less postoperative swelling 
of the knee. 

There is a difference of opinion concerning 
whether to remove simply the torn portion of the 
cartilage or the entire meniscus. In repair of 
bucket' handle tears, the torn portion is removed, 
and the border of the remaining portion is cleanly 
excised without removal of the entire cartilage. 
For other types of tears, most of the meniscus 
is removed, lmt a small rim is left. One should 
define the term when total removal is advised and 
indicate just what is done. The drawing shows 
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The joints are irrigated with sterile isotonic 
solution of sodium chloride and closed in laver;- 
with fine interrupted silk sutures. In no case 
have sulfonamide drugs been used locally or 
by mouth, and no infections of any sort have 
occurred. In my opinion chemicals are not 
indicated for clean surgical wounds. 

The postoperative care of patients with such 
injuries in former years was too prolonged. 
Granted that a primary principle of surgeiy 
is rest, yet it has been clearly shown that the 
quadriceps muscle, despite its bulk, atrophies 
quickly. When atrophy is extreme, it is almost 
impossible for the muscle to regain the pretrau- 
matic status, and the knee joint is left relaxed 
and unstable. Recent reports emphasize the need 
for exercises of the muscles before and alter 
surgical intervention, but. in addition, it is essen- 
tia! that the patient begin early weight bearing, 
except those with initial severe hemorrhage mid 
significant reaction. In many cases ot this senes 
there was no form of immobilization used, but 
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for return to regular duty is generally the same, 
because three weeks is considered soon enough 
for the patient to do all the physical exercises 
required during training. Three of the patients 
were in the Medical Department, not on field 
duty, and were allowed to return to work at their 
own request as early as nine and eleven days 
after the operations. They had full motion of 
the limb and no soreness, swelling or instability. 
As late as eight months after operation they 
still had no symptoms, and they are now on 
foreign duty. Early walking and exercise have 

Table 3. — Results of Treatment in Eighty Cases of 
Bucket Handle Tears 


90 

Degree Squat 





Flex- 

on 


Ago, 

Splint, 

Walk, 

ion, 

Heels, 

Duty, 

Yr. 

Days 

Days 

Days 

Days 

Days 

Average of SO cases.. . 25.C0 

2.59 

5.53 

S.52 

16.92 

21.66 

Average for last 






3 S cases 25.23 

1.5$ 

3.54 

6.42 

14.36 

21.02 


since been done up to the patient’s tolerance, 
and the results show a definite improvement. 
As a contrast to table 2. table 4 shows the 
averages for the last 50 cases of all types. 

The only significant change in any factor in 
these 50 cases is less immobilization and earlier 
weight bearing in treatment ; age. interval before 
operation and pathologic condition of the knee 
are essentially the same as in the whole group. 
These are consecutive cases, not selected any more 
than the entire series. The time of return to 

Table 4. — Results of Treatment in the Last Fifty Cases 

90 

Degree Squat 
Flex- on 

Ape, Splint, Walk, ion. Heels, Duty, 
Yr. Days Days Days Days Days 

Average Inst 50 cases. 24.54 1.0$ 2.7C 5.5$ 14.24 21.00 

Interval between injury and operation averaged 1.74 years. 

duty includes the additional days for those pa- 
tients who returned to the hospital for further 
convalescence. It will be noted that for the 
entire series the extreme limit for return to duty 
was sixty days. 

rROGXOSIS 

Judging by the average results obtained with 
one method of treatment, can one with reason- 
able certainty estimate the final result before 
operation? This question is most important 
to the surgeon. The patient is not interested 
in averages but wants to know positively about 
his own case. The surgeon is generally pessi- 


mistic about the outcome in such cases, but this 
pessimism is not justified in view of recent 
reports. An attempt is made here to determine 
what factors are of prognostic value. As far 
as this study can determine, age is no factor 
within the age limits of the patients that have 
been operated on, namely 18 to 42 years. The 
men over 30 were more stable and worked harder 
with the single purpose of rehabilitation, and 
all secured good stable knees arid had no com- 
plaints. 

The interval between injury and operation 
is of importance, depending on the occupation 
of the patient and in general on the number 
of recurrences of symptoms. In 155 cases these 
intervals were : nothing to six months, 72 cases ; 
six to twelve months, 1 1 cases ; one to two years, 

10 cases: two to three years. 12 cases; three to 
four years, 12 cases ; four to five years, 12 cases ; 
five to six years, 8 cases ; six to seven years, 

1 1 cases : seven to eight years, 3 cases ; nine 
years, 1 case; ten years. 2 cases, and 11 years, 

1 case. An erosion of the cartilaginous surface 
of the femoral condyle directly overlying the torn 

Table 5. — Record of FoIIote-Uf Observations 


Follow-Up: C 3 6 9 12 IS 2S 



Wk. 

Mo. 

Mo. 

Mo. 

Mo. 

Mo. 

Mo. Tote] 

By examination.. 

o 

73 

45 

24 

9 

1 

1 

155 

By letter 

. 0 

0 

13 

10 

5 

0 

0 28 

Final 

. 1 

46 

5$ 

34 

14 

I 

1 

155 


portion of the meniscus is frequently seen in 
patients operated on several years after injury 
when there have been many recurrences of symp- 
toms. This erosion is believed due to the pres- 
sure of the dislocated meniscus. The process 
is usually more extensive than is indicated in 
roentgenograms. When such changes appear, 
it is too late for the surgeon to accomplish a 
cure by meniscectomy. The mechanical impedi- 
ment of blocked motion can be relieved, but 
a roughened articular surface and some pain 
remain. In a few cases erosion was seen as early 
as two years after injury, and it was not always 
shown in the roentgenogram. In the 3 cases 
in which the interval was from nine to eleven 
years, the surfaces of the joints were grossly 
normal and the results were good. Exact fig- 
ures are not available for a large group of such 
patients examined in this camp but not operated 
on. So many patients with several recurrences 
of symptoms have shown moderate to extreme 
erosion of the femoral condyle and arthritic 
changes within four to five years after injury 
that the strong impression remains that conserva- 
tive treatment for any one doing physical work 
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dtechawe for unstable 
knee; painless 
Reclassified; psycho- 
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complaints; then 
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soldiers. lint 7 of these C4.5I per cent) h-4 

Z'\t!T ,he ioinB at ,h ' •»» » 

y 'l f, b ' V a ? PC ” r "' ” 0n “ al « M Bomb 

' . , C exce P t,orj s noted, the patients in this 

senes have gone back to their full duty directly 
from the hospital, not being placed 'on light 
duty tor three to six months. It is a mistake 
to allow patients to remain long inactive, became 
those who have done so have had atrophy of 
the quadneeps muscle, with relaxed knees. 
There are 32 known failures, recorded in table 5. 
plus 7 expected disabilities, a total of 19 (1225 
per cent) of 355 cases. Without surgical in- 
tern ention these men would have been definitely 
unfit for combat. \\ hat the results for these 
patients will be in five years or after the war. 
when other factors enter, are yet to be deter- 
mined. In the meantime, these men have been 
rehabilitated and man power is conserved. Ex- 
cept for some evidences in cases 30, SO and 332, 
there was nothing to indicate beforehand that 
in these cases results would not be good : age. 
interval since injure, history- and examination 
are not infallible prognostic points. But if these 
criteria are favorable, the patient should not 
be denied the operation. The results of traumatic 
surgen- are not all perfect 


VARfA.vr DIACXOSTIC ENTITIES 

Hypertrophic Infrapatellar Fat Pads . — This 
entity is in general only casually mentioned in 
discussion of derangements of the knee joint It 
occurs more often than is realized, and the 
cause is unknown. 1 he onset is usually- grad- 
ual, not due to one acute injury-. The patient 
states that the knee has ached or pained for 
various short intervals or suddenly "given wai " 
while walking. The mechanism of strain and 
torsion, characteristic of cartilage tears, ^gen- 
erally absent. There is never 


few days at intervals over a two month period. 
When last examined, six months after the opera- 
tion, they had no complaints or physical abnor- 
malities. Five more had some soreness for three 
months but remained on full duty without loss 
of time; at six months they had no complaints 
and had norma! knees. The remaining 132 
f85 16 per cent) have had no complaints or 
physical abnormalities since they left the hospital 
and have been returned to duty as combat 


locking," al- 
though pain may be severe enough to cause 
warded motion. Pain is often well localized 
anteriorly but can be referred with less intensity 
to the rest of the joint. In the cases ot this 
tvpe encountered in this series, swelling was 
diftu=e with noticeable increase of joint fluid. 
A well’ defined tongue of the hypertrophied pad. 
of variable consistency up to fairly dense fibrom 
tissue, is found at operation to extend into the 
joint space. One can easily see how such a 
tab can become squeezed between remora! ana 
tibial condyles during extension ot the knee, 
and erosion of the portion of the femora! condy.e 
in contact with this tab is often seen. A mis- 
taken diagnosis of tom meniscus may ea.- . 
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be made before operation, depending on the 
history and on the severity of physical signs. 
Six derangements in this group were so diag- 
nosed, but both the medial and the lateral 
meniscuses were found intact at operation. The 
hypertrophic fat tab is easily located, and it is 
necessary only to bear in mind the possibility 
of its being present, so that normal cartilages 

Table 7. — Return of Function After Correction of 
Hypertrophic Fat Pad 

90 

Degree Squat 
Flex- on 

Age, Splint, Walk, ion. Heels, Duty, 
Yr. Days Days Days Days Days 

Average of 15 cases... 25.40 2.40 6.C6 10.06 23.73 31.0* 

are not removed and so that pathologic condi- 
tions may not remain. These cases definitely 
present more of a problem of convalescence than 
cases of tom cartilage. Despite a closure of the 
defect remaining in the infrapatellar fat pad 
after excision of the hypertrophied portion, there 
is more reaction of swelling, soreness and syno- 
vitis after operation. Functional return is slower, 
as is shown in table 7. 

All the patients of this series who were oper- 
ated on for correction of hypertrophic fat pads 
returned to full combat duty, without complaints, 
except 3, who were reclassified (table 8). 

Table 8. — Unsatisfactory Results After Correction 
of Hypertrophic Fat Pad 

Interval 
Between 
Age Onset 

Case of and Pathologic Condi- 

No. Patient Operation tion of Knee Disposition 

34 24 $ Hypertrophic fat Reclassified; chronic 

mo. pad; chronic syno- synovitis 
vitis 

44 *23 (1)2 Hypertrophic fat Reclassified; chronic 

days pad; joint mouse; synovitis 
osteochondritis of 
both knees 

105 21 3 Hypertrophic fat Reclassified; pain; no 

yr. pad; joint normal physical abnormal- 
ties 

The 3 men who were reclassified are now doing 
full duty in noncombatant units, including exer- 
cises and drill: but 3 reclassifications in 15 cases 
indicate that 20 per cent of the results were 
poor. From the surgeon's standpoint, however, 
there were good results in cases 34 and 105. 
because the patients after one year on duty 
have normal knees without physical abnormali- 
ties. 


Osteochondroma .- — Twenty patients with os- 
teochondroma were operated on during that 
period in which men were inducted for limited 
service and were never intended for combat 
duty. The derangements were uniformly long- 
standing previous injuries with adequate his- 
tories and evidence, always verified by roent- 
genogram. The operations were done because 


Table 9. — Restoration of Function in Twenty Cases 
of Osteochondroma 



00 

Degree 

Squat 



Flex- 

on 


Ase, 

Splint, Walk, ion. 
Days Days Days 

Heels, 

Duty, 

Yr. 

Days 

Days 

Average of 20 cases... 26.53 

2.45 6.10 0.40 

21.20 

25.95 


of acute exacerbations, and the patients were 
most grateful. They have had difficulties for 
several years, and the annoyance of frequent 
blocked motion and severe traumatic synovitis 
was relieved, although when damage to the joint 
is present one cannot give back a normal joint 
and cure the soreness caused by eroded joint 
surfaces. Results in these cases are shown in 
tables 8 and 9. 

Five of 20 patients were given other duty or 
discharged, indicating 25 per cent poor results. 
However., these men were not able to do general 

Table 10. — Results of Operation for Osteochondroma 
Leading to Reclassification or Discharge 


Case 

SOs 

Age 

of 

Patient 

Interval 

Between 

Injury 

and Pathologic Condi- 
Operation tion of Knes 

Disposition 

56 

23 

6 

Joint mouse; 

Reclassified; syno- 



mo. 

osteochondritis 

dissecans 

vitis and soreness 

5S 

34 

2*4 

Joint mouse: os- 

Discharged; arthritis 



yr. 

teochondritis disse- 
cans and arthritis 


S5 

26 

7 

Joint mouse; 

Reclassified: syno- 



yr. 

osteochondritis 

dissecans 

vitis, mild 

01 

25 

5 

2 joint mice; 

RecIassifieM; c yno- 



yr. 

osteochondritis 

dissecans 

vitfs, mild 

103 

*>■> 

c 

Joint mouse: nor- 

Full duty military 



yr. 

mal kne*» 

police 1 yr.: discharge 
with recurrent mou ; e 

duty 

on 

induction, and for 

those who were 


reclassified and still remaining on duty the 
operations cannot be termed failures. Thus 
there are but 10 per cent who have not been 
helped. Fifteen men of this group are now doing 
full combat duty and have thus been reclaimed 
from a limited status. 
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St'MMAKY, 

Operative results in consecutive series of 155 
case'- of torn semilunar cartilages were analyzed. 
This analysis showed that lack of immobiliza- 
tion, early exercises and weight bearing give 
quicker return of function. It indicated that 
simple excision of bucket handle tears is suf- 
ficient, and in so-called complete excision a thin 
margin of cartilage should remain. One hun- 
dred and thirty-two men <85 . Hi per cent) have 
returned directly to regular duty on an average 
of twenty-five days following operation for in- 


juries incurred from a few days to eleven years 
before. The results justify immediate operation, 
because the total time lost from recurrence of 
injury will be considerably more with conserva- 
tive treatment. Also the longer the torn car- 
tilage remains the more likely it is that joint 
surfaces will become damaged and that a com- 
plete cure cannot be obtained. Hypertrophic 
fat pads are not generally recognized as a fre- 
quent derangement of the knee joint, but opera- 
tion is warranted because of recurrences of 
symptoms and possible damage to the joint. 
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SOME RECENT ACCOMPLISHMENTS OF THORACIC SURGERY 

W. E. ADAMS, M.D. 
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I appreciate the honor of being invited to give 
the lecture in honor of Dr. Carl A. Hedblom. 
The subject I have chosen is quite appropriate, 
since Dr. Hedblom was one of the pioneers in 
the development of this field of surgery. He was 
endowed with a spirit of investigation and a 
determination to overcome obstacles in solving 
the problem at hand. Almost unlimited courage 
was formerly needed to face the tremendous 
risks involved in certain new operations which 
today have a low mortality and seem common- 
place. Much is owed to these early pioneers, for 
without their continued effort the development 
of thoracic surgery would have been consider- 
ably delayed. 

Dr. Hedblom made many contributions in this 
field of surgery and was an outstanding teacher 
and an inspiration to his associates. It is unfor- 
tunate that he could not see the accomplishments 
of more recent years. 

In order better to appreciate much of the sur- 
gical therapy of diseases of the chest as it is seen 
today, I shall briefly review its status as pre- 
sented fifty years ago. The first comprehensive 
. work on thoracic surgery was published in 1896 
by Stephen Paget, 1 one of the foremost men in 
this field at the time. Most of his book of 462 
pages dealt with traumatic wounds of the chest, 
infections and tumors of the chest wall and 
empyema. Mediastinal tumors if cystic were 
drained ; otherwise, no operation was advised. 
Cavities in the lung were apparently opened and 
drained externally, whether tuberculous or pyo- 
genic. Less than ten pages of the entire book 
were devoted to intrathoracic malignant tumors, 
and these consisted chiefly of case reports. His 
prediction for the future could not have been 
farther from the truth when he stated: “It is 
sometimes said that surgeons fifty years hence 
will think as little of our results as we think of 

From the Department of Surgery of the University 
of Chicago. 

Hedblom Lecture, presented on Jan. 24, 1945, at 
the University of Illinois College of Medicine. 

1. Paget. S. : The Surgery of the Chest, Bristol, 
John Wright & Co., 1S96, pp. 20/ and 39S-407. 


the methods of fifty years ago. So far as regards 
the surgery of the chest this is utterly untrue. 
Fifty years ago it had risen above the horizon. 
It is now nearly at its zenith.” 

A careful survey of the factors involved which 
have delayed the development of thoracic sur- 
gery enables one to group them under three 
headings: (1) altered cardiorespiratory function 
due to disturbance of intrathoracic pressures, 
(2) methods of diagnosis and (3) resection of 
pulmonary tissue. 

PHYSIOLOGIC CONSIDERATIONS 

One of the major factors which retarded intra- 
thoracic surgery was the fear of an open pneu- 
mothorax. The dangers associated with this 
condition were recognized by the ancient Greeks, 
but they understood little of the underlying prin- 
ciples on which they were based. As early as 
the sixteenth century, however, some knowledge 
of the influence of altered intrathoracic pressures 
on cardiorespiratory function was gained from 
animal experimentation. 

The anatomist at Padua, Andreas Vesalius, 2 ’ 
demonstrated the dangers of an open pneumo- 
thorax to his students. He exposed the trans- 
parent parietal pleura, through which the move- 
ments of the lung could be seen. When this 
membrane was broken, the lung would fall away 
from the side wall but the motion of the chest 
remained unchanged. If the other pleural cavity 
was opened, “the lungs are seen as the result of 
perforation to fall together and collapse. The 
cardiac motion may not be observed for long, 
since suffocation of the animal will come on 
account of the collapse of the lungs. In order 
to restore the life of the animal, an opening is 
made in the upper part of the trachea, into which 
a pipe made from a reed is introduced and when 
it is blowed into, if the lung rises up, the animal 
receives air. The lung should be inflated to the 
degree to which it occupied the thorax in life. 
The heart now gathers strength and its motion 

2. Vesalius. A., cited by Homans. J. : A Textbook 
of Surgery, Springfield, III., Charles C Thomas. Pub- 
lisher. 1931, p. 760. 
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will change beautifully. Therefore, by maintain- 
ing repented inflation of the lung, you may have 

. . .. .1 .1.2 i 


opportunity to examine the motion of the heart 
both by touch and sight as much as you desire.” 

Thus one sees that Vcsalius understood both 
the untoward effects on the cardiorespiratory 
function of oj>en pneumothorax, with its altera- 
tions of intrathoracic pressures, and a means of 
avoiding these harmful effects or of overcoming 
them once they were established. For centuries 
the dangers of an open pneumothorax were 
remembered, but the principle involved in the 
method of overcoming or obviating them was 
forgotten, or at least it was not associated with 
thoracic problems. 

Methods, procedures and even principles seem 
to have a wav of being reborn or discovered 
again and again, and so it was with the present 
principle involved. Von Mikulicz" set Sauer- 
bruch * to work on the problem of intrathoracic 
Mirgerv, and as a result the negative pressure 
mom was constructed. Shortly thereafter, the 
positive pressure method of maintenance of ex- 
oansion of the lung was elaborated on and 
perfected by Meltzer and Auer.* The principle 
involved that is. maintenance of inflation ot the 
lungs, was the same with both types of pressure 
one working from within the air passages and 
the other from without. The method ot Mcltze 
and Auer, which made use of intratrachea y 
induced anesthesia under positive 
considerable advantage over that ot the n g. 
pressure chamber in that it was much k S 
pensive, was much simpler of operation 
therefore lent itself for a wider usage. In spite 
of Meltzer’ s work and Elsbcrg s a PP l ‘ Ca ^ 0 " on . 
the results to clinical surgery, a sta 
LmaLtinued to exist regarding the , 1 . effects 
of an open pneumothorax. Dl,r ‘ S ; the 
epidemic of 1918 

influenzal pneumonias "ere . P treated bv 
an extremely high J> Qrk of Graham and 

mmm 


risk of an open pnvui.— — . . , 

oporto, >»I to the vitttl 
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3. V on Mikulicz,. cited by 

4. Sauerbruch, E. .. (S t . 5) 1908. _ 
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especially harmful and does not reduce the nor- 
mal lung capacity to a lethal level has been re- 
peatedly demonstrated. Both animals and human 
beings may well tolerate reduction in pulmonary 
function to a high degree ; namely’, one third tc 
one sixth of their normal capacity. 0 This fact 
is borne out by the frequent observation made 
during exploratory thoracotomy that the mobile 
mediastinum sinks well over the midline toward 
the side not operated on and thus impinges 
materially on the' function of the presumably 
normal lung. 


METHODS OF DIAGNOSIS 


A second major factor causing delay in the 
development of thoracic surgery was the lack of 
diagnostic methods. With the discovery of the 
roentgen rays by Roentgen ‘ in 1895 and the sub- 
sequent finding of an opaque medium, the possi- 
bility of diagnosis of many lesions was much 
enhanced. The first successful use of the bron- 
choscope for removing foreign bodies from the 
air passages was accomplished by Killian s m 
1S97 This was another great step forward, not 
onlv in the establishment of a correct diagnosis 
during an earlier stage of the disease but also 
in the realization of its frequent occurrence. 
Through its use a differentiation between pu- 
nionarv infection and pulmonary neoplasm i is 
possible in a high percentage of cases Pat en 
with bronchiectasis may have a more comp et 
diagnosis and their course of treatment may be 
more intelligently planned. 


RESECTION of PULMONARY" TISSUE 

The slow development of a suitable technic for 
lobectomy end 
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the principle of dissection and separate ligation 
of vessels, was able to secure a favorable mor- 
tality rate in animals. Subsequently, with im- • 
provements in surgical technic, • pneumonectomy 
in dogs has been carried out with less than 10 
per cent mortality. 

Lobectomy for tumor and for bronchiectasis 
was accomplished as early at 1907 by Gluck, 
whose results were later improved by Sauer- 
bruch. Although the first pneumonectomy on an 
animal was performed as early as 1492, the first 
successful pneumonectomy for tumor in a human 
being was not made until 1933, almost four and 
one-half centuries later, by Graham. 12 This delay 
has been explained in part as owing to the lack 
of inherent healing in the bronchial wall by 
Bettman, 13 whose experiments were substantiated 
by others. 14 It was parti}- for this reason that 
mass ligation of the hilar structures was dis- 
carded in favor of the dissection technic. This 
consisted in individual ligation of the vessels and 
suturing of the bronchus followed by covering 
of the same with mediastinal pleura to encourage 
primary healing of the bronchial stump. More 
recently, compensatory changes following the 
I reduction in pulmonary function and the amount 
1 of lung tissue which may be safely removed have 
been studied experimentally. 15 By a combination 
of resection and collapse of the lung produced by 
bronchial stenosis, a dog’s total lung capacity 
may be reduced to one upper lobe. 03 This rep- 
resents a decrease of approximately 85 per cent 
of the entire lung volume. The remaining aerated 
lobe becomes overinflated and herniates to the 
opposite side. The animal when at rest is nor- 
) mal to all outward appearances but is somewhat 
1 dyspneic on. exercise. Hematologic studies reveal 
a definite increase of blood flow through the 
inflated lung within a few hours after the re- 
section. 

12. Graham, E. A., and Singer, J. J. : Successful 
Removal of an Entire Lung for Carcinoma of Bronchus, 
J. A. M. A. 101:1371 (Oct. 28) 1933. 

13. Bettman, R. B. : Experimental Closure of Large 
Bronchi : A Study of the Factors Concerned in Failure 
of the Bronchi to Heal, Arch. Surg. 8:41S (Jan., pt. 2) 
1924. 

14. Adams, W. E., and Livingstone, H. M. : Bron- 
chial Injury and Repair: An Experimental Study, Ann. 
Surg. 91:342, 1930. 

15. Drasticli, L. ; Adams, \V. E. ; Hastings, A. B.. 
and Compere, C. L. : The Effect of Exercise on the 
Acid-Base Balance and Oxygen of the Blood Follow- 
ing Atelectasis and Pneumectomy, J. Thoracic Surg. 

; ; 3:341.1934. Carter, B. X.: Longacre, J. J., and Quill. 

L. M.: A Study of the Changes in Cardiorespiratory 
Physiology Following Total Pneumonectomy in Young 
Developing Animals, ibid. 7:329, 193S. Heuer, G. J-. 
and Dunn. G. R.: Experimental Pneumonectomy, Bull. 
/ Johns Hopkins Hosp. 31:31. 1920. 


When dogs with decreased pulmonary function i 
and normal dogs are subjected to rarefied atmos- • 
pheres, a high degree ‘of pulmonary reserve is j 
demonstrated. For example, when normal dogs ; 
were placed in a pressure chamber, they were , 
able to tolerate a reduction in pressure to approxi- 
mately 221.6 mm. of mercury, or an altitude of 
30,400 feet (9,120 meters), a pressure similar to ; 
that withstood by human beings before becoming 
unconscious. Similar results were obtained ; 
when dogs with three pulmonary lobes function- 
ing (upper lobe of both lungs and the 'middle j 
lobe of the right lung, or about 38 per cent of 
normal) were subjected to the test. When dogs 
with one lobe functioning were tested they be- 
came unconscious at a pressure of 272 mm. of 
mercury, or an altitude of 25,833 feet (7,750 
meters), thus showing a high reserve in spite of 
the fact that only a small per cent of the pul- 
monary tissue was functioning. These dogs have 
been observed for a period of over four years 
and appear to have compensation at the end 
of that time as good as or better than immediately 
or a few weeks after recovery. 03 

The ability of the dog to withstand decided 
reduction in pulmonary function has an important 
clinical application in the treatment of pulmonary- 
infections and tumors by resection and collapse 
of the lung. 

One of the most outstanding achievements of 
thoracic surgery has been the development of the 
surgical treatment of pulmonary tuberculosis. 
Collapse therapy in the form of pneumothorax, 
first suggested by James Carson, of Liverpool, in 
1821, was first practiced by Forlanini, of Pavia, 
in 1882, The value of this form of treatment 
was soon appreciated. However, owing to the 
presence of pleural adhesions, the procedure lent 
itself to the treatment of only a limited number 
of patients. Thus the operation thoracoplasty 
was devised and was first attempted by Ceren- 
viile, of Lausanne, in 18S5. This procedure at 
first consisted in the removal of ribs over the 
area of pulmonary involvement. Brauer modi- 
fied the operation so that a high degree of collapse • 
was obtained at one operation. This was found 
to be too dangerous, however, the mortality 
being about 50 per cent. It was therefore modi- 
fied again, by Friedrich and Wilms and later by 
Sauerbruch, but to Brauer and Freidrich is due 
much of the credit for the development of the 
operation as it is performed today. In 1925 
Alexander 10 made a complete survey of the 
literature, in order to evaluate the results of 
thoracoplasty in the treatment of tuberculosis. 

16. Alexander. J.: The Surgery of Pulmonary Tu- 
berculosis. Philadelphia, Lea & Febiger, 1925. 
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He found that 66.66 per cent of the 1,159 patients 
reported on were either cured or improved, 
whereas tiie remainder were unimproved or made 
worse. The recognition of the dangers associ- 
ated with too rapid collapse of the diseased lung 
at one operation led to its being performed in 
stages. More recently, attention has been focused 
on the preoperative and postoperative care of the 
patient and the collapsing of only that part of 
the lung involved, thus sacrificing as little good 
lung as possible. In this way it has been possible 
to collapse cavities in both apexes by the resec- 
tion of long segments of the upper three to six 


■ibs over these lesions. In recent years a sur- 
er has shown that collapse therapy for pul- 
nonarv tuberculosis is commonly employed for 
rom SO to 90 per cent of the patients in large 
sanatorium.*. I r or as high as 90 per cent of those 
indents receiving thoracoplasty the disease has 
>een reported as arrested or greatly improved. 
vVith improvements in preparation of the patient 
md reduction in the amount of collapse at one 
;tage, the operative mortality has been reduced 
•o as low as 1 or 2 per cent. Allied operations, 
nich as interruption of the phrenic nerve, paraffin 
plombagc compression and the severing o a - 
lesions to convert an inadequate pneumothorax 
into a satisfactory one, have been frequently used 
in selected cases. More recently, other methods 
of treatment include extrapleural pneumothorax, 
drainage of cavities and resection of lung t*s»i - 
ft is too early to know at the present time hov. 
useful these methods may prove to be. T ^ 
strived for is selective collapse therap} 
ervation of all possible funebomng lung 1 «s ; ue 
Different methods 6f collapse the R J ^ 
used simultaneously on one or results, 

chest. In order to obtain the best 
cases must be individualized and tberap 

measures administered a “ ord,ng j ' thorax to be 
Probably the first operation on Hi e thora ^ 

more or less generally accepgd^^ ^ ^ 

drainage of acute e ‘ 11 P yenl ‘l®. erat i 0 n led, until 
mortality associated with tl pract i c e 

after the time of Lister, ^ occurrenC e 

of repeated aspiration. sucb treatment 

of a chronic empyema " procedures. 

sucli as Itatd"'sed b; : |lden ,[y by Foiv- 

Schode in 1S90 and, later i ^ thes e 

ler and DeLonne m • £atisfact ory, and it 

operations were far renTian y, in 1896, to 
remained for Baidu, m ng£ of an empyema 

dense a method for ope accompan ying that 

which obviated tb e _ dange d waS one of 

The principle ^ pyeina caV ity. 


in ous siplmnage 


The experimental work of Graham and Bell 17 
and others during World War I, concerning the 
physiology of the chest, demonstrated the dangers 
of open drainage if the mediastinum was not 
stabilized. It was shown that in cases of empyema 
complicating a streptococcic infection of the lung 
aspiration should be performed in the early phase, 
while the mediastinum is becoming fixed, 
whereas in eases of an empyema complicating a 
pneuniococcic pneumonia the mediastinum be- 
comes fixed relatively early and the danger of 
open drainage is thus obviated. In general, two 
principles resulted from their investigations: I. 
Empyema is a surgical disease and should be 
treated by drainage. 2. Open operation is 
dangerous during the active stage of the primary 
disease and should not be made during this 
period. (The problem of empyema has recently 
been considerably reduced by the use of chemo- 


herapy for pneumonia.) 

The high mortality associated with collapse 
Derations for chronic empyema led to further 
avestigation of this problem. It is to Dr. Hed- 
ilom that much credit is due for the development 
f what he termed “graded thoracoplasty. 
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Chronic pulmonary abscesses also require ade- 
quate drainage and aeration, -which usually call 
for several operative stages. Man) - months 
usually expire before complete healing is effected. 
Residual bronchial fistulas and sinuses may be 
closed later by plastic operations. More recently, 
with the development of safer methods for resec- 
tion of lung tissue, removal of the diseased area 
by lobectomy or pneumonectomy is the procedure 
of choice in selected cases. 

In 1873 Mosler proposed incision and drainage 
of a bronchiectatic cavity. Much attention was 
given to the treatment of this condition by Lens- 
hartz. Quincke, Tuffier, Brauer and others. It 
was soon found that pneumonotomy did not 
adequately drain the many bronchial dilatations, 
and therefore compression therapy began to be 
used. Hedblom, IS in 1931, reported on a series 
of patients treated by thoracoplasty. At first he 
was enthusiastic about this form of compression 
therapy, but he soon realized that it left much 
to be desired. Thus the operation lobectomy, 
which had been first performed by Heidenbain 10 
in 1901, was revived. 20 However, the mortality 
of the operation remained high, Graham finding 
it to be 52 per cent in 48 reported cases. For 
this reason, in 1925 21 he devised an operation 
termed “cautery pneumonectomy” and reported 
20 cases with an operative mortality of 20 per 
cent. Interest in lobectomy was again revived, 
by Brunn 22 . in 1929 and by Shenstone and 
Janes, 23 the former reporting 6 operations, with 
success in 4, no improvement in 1 and death in 1. 
Since that time a gradual improvement in the 
technic of the operation, with emphasis placed on 
preoperative and postoperative care, led to a 
striking reduction in mortality, the rate reaching 
as low as 5 per cent or less within the past few 
years. 24 

Several authors have reported a series of 25 
or more lobectomies for bronchiectasis without a 


18. Hedblom. C. A.: Graded Thoracoplasty for Uni- 
lateral Bronchiectasis, Wisconsin M-J. 21:48, 1922. 

19. Heidenhain, L. : Ausgedehnte Lungenresection 
wegen Zalilreicher eiternder Bronchiectasien in einem 
Unterlappen, Verhandl. d. deutsch. Gesellsch. f. Chir. 
30:636, 1901. 

20. Lilienthal, H. : .Thoracic Surgery, Philadelphia, 
W. B. Saunders Company, 1923, vol. 2, p. 216. 

21. Graham, E. A. : Pneumectomy with Cautery, J. 
A. M. A. 81:1010 (Sept. 22) 1923; Cautery Pneu- 
monectomv for Chronic Suppuration of Lung. Arch. 
Surg. 10:392 (Jan., pt. 2) 1925. 

22. Brunn. H. : Surgical Principles Underlying One- 
Stage Lobectomy. Arch. Surg. 18:490 (Jan., pt. 2) 1929. 

.23. Shenstone. X. S., and Janes. R. M. : Experi- 
ences in Pulmonary Lobectomy, Canad. M. A. J. 27: 
13S. 1932. 

24. Blades. B.. and Dugan. D. J. : Modem Pul- 
monary Resection in War Surgery. S. Clin. Xorth 
America 23:1345. 1943. 


single death. 25 This represents truly a phenome- 
nal advance in the treatment of this condition. 
Persons with bilateral bronchiectasis are now 
accepted for treatment more frequently than for- 
merly. Some patients may have four of their 
five pulmonary lobes involved and still be ame- 
nable to treatment. In such cases the resection 
must be made in two or three stages, with an 
interval of several months betweefi. In view of 
the large respiratory reserve which is present in 
normal persons, patients are able to tolerate 
bilateral resections of one half to two thirds of 
the lung and have sufficient capacity remaining to 
enable them to enj’oy reduced exercise and a 
reasonably normal life. In a recent review of 45 
operations made on 36 patients at the University 
of Chicago hospitals there were 2 deaths due to 
the operation, both following the first stage in 
cases of bilateral involvement. Twenty-nine of 
the 45 operations were made on 20 patients with 
bilateral disease. The treatment for some of 
these patients has not been completed. At the 
present time 7 patients have had bilateral resec- 
tions, with good results. When the dissection 
technic type of operation and chemotherapy are 
employed, postoperative complications are much 
less frequent ; accordingly, the morbidity has been 
significantly reduced (3 empyemas and no bron- 
chial fistulas in 22 patients). 

The next condition to consider is primary 
carcinoma of the lung. In Paget’s time this was 
thought to be a rare disease. However, recent 
statistics reveal that it comprises approximately 
8 per cent of all malignant tumors; thus the 
magnitude of its importance is obvious. 

Attempts to cure this tumor by irradiation 
have been extensively made for years but with 
little success. In 1933 Graham 12 successfully 
performed a total pneumonectomy and a partial 
thoracoplasty in one stage for bronchogenic card- 
noma of the left lung. The patient was a 48 year 
old physician, and at the present time, twelve 
years later, he is carrying on an active practice. 
This successful case stimulated much interest, 
and to Graham, Rienhoff, Churchill, Overholdt, 
Alexander and many others is due credit for the 
development of the surgical prinriples now 
recognized in its treatment. 

The successful surgical treatment of broncho- 
genic carcinoma, as is true of other malignant 
tumors, depends largely on early diagnosis. Be- 
cause of the variable clinical course, with cough. 

25. (a) Churchill. E. D.: Resection of the Lur.g. 
Surgery 8:961, 1940. ( b ) Maier, H. C.: The Sur- 

gical Treatment of Bronchiectasis, ibid. 13:789. 1944. 
(c) DeBakey, M„ and Ochsner, A.: Surgical Treat- 
ment of Bronchiectasis. Dis. of Chest 9:63. 1943. 
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portion of the symptoms are on the basis of in- 
fection of the respiratory passages due to varying 
degrees of obstruction by the tumor. To a lesser 
extent symptoms are produced by direct invasion 
of adjacent structures. On the other hand, many 
tumors located in tiic peripheral portion of the 
lung remain quiescent for months or even years, 
regardless of the type of tumor cells or their 
arrangement. 50 Again, as previously mentioned, 
central necrosis with cavity formations and infec- 
tion in some tumors produces symptoms and signs 
of pulmonary suppuration, tuberculous or non- 
tttbcrcttlous in nature. 55 It will be apparent at 
once that the sooner symptoms are produced by 
a tumor, the greater the likelihood that an early 
diagnosis will he made, provided diagnostic 
methods are properly used. Thus, tumors which 
remain “silent” and arc found only late in the 
course of the disease will have a much poorer 
prognosis, provided their degree of malignancy 
is the same. 

One of the principal factors in diagnosis is 
suspicion of the presence of tumor in all patients 
over 40 years of age having symptoms referable 
to the ciiest. When the high incidence of the 
tumor is kept in mind, a search will be rewarded 
by a higher percentage of early diagnosis. If 
fluoroscopic examinations were made as a routine 
at regular intervals on all patients in this group, 


examination and which appears not 
peripherally located primary pulmonary ttr 
(The rate of change in roentgenologic appeal 
is not always diagnostic.) In the later sta s 
the tumor, empyema and nontubercuIotK 
monary abscesses are often presented as the 
mary diagnosis. Again, in cases of the' < 
benign, centrally located tumors, bronJiU 
and repeated attacks of pneumonia due to 
presence of infection of the air passages are < 
nionly mistaken as the primary diagnosis, i 
it is evident that when these lesions l ■■ 
patients in whom primary' carcinoma is likely 
be found an early differentiation can be 
only by observation and by the use of anil 
diagnostic methods. 


TREATMENT 


Until within recent years, surgical extirpa’ 
of lung tissue for Carcinoma was attended by 
great a risk that most pulmonary tumors 
treated either by bronchoscopic removal or 
high voltage roentgen therapy. After yea, 
investigation, hundreds of patients being in.- 
by this method, it has become generally belie 
and more recently quite definitely proved 
bronchogenic carcinoma has not been cured 
roentgen therapy. 28 In a recent communicat 
Steiner 29 has reported the results of roentg- 
logic treatment and its histologic effects on b 


at regular intervals oil an muum iu s . o mptactatic lech 
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proving the prognosis for this group. For the 
centrally located variety’, bronchoscopic examina- 
tion and biopsy' of the tumor in all patients with 
unexplained cough would give rise to an early 
diagnosis, even before roentgenologic evidence 
is demonstrable. 

Since bronchoscopic examination with biopsy 
of tumor tissue is applicable in 60 to 75 per cent 
of all cases of primary' pulmonary carcinoma, it 
remains the most valuable procedure for improi- 


Surgical treatment has been carried 
sporadically’ for several decades. In 191 ' 
monograph on the subject was published 
Adler/ 0 who stated: “There is every reason 
hope that the technique of this new branch 
surgery will be still further developed and that 
the near future thoracotomy and operations ■ 

"ITB^hT R- G., and Bogardus, G.: Broach, u 
Carcinoma, with Special Refcrence lo R^t ^ 
Roentgen Therapy, Arch. Int. Med. 66.39 0 
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will be attended by no more risk than 
1 operations today. If this is so, a new 
it responsibility is placed upon the 
5 of internal medicine. It will be neces- 
only to educate the opinion of the laity 
nduce them to submit to these operations 
. same readiness with which they now 
o peritoneal operations, but it will also be 
ed duty of the physician to recognize 
tses and to recognize them as earl}- as 
. When all the means of diagnosis out- 
this little study fail, where there is sus- 
of tumor, but no assurance is possible, 
lould be — it is emphatically here stated — 
hesitation in resorting to an exploratory 
tomy as there is now in submitting to an 
Tory laparotomy.” Adler’s prediction has 
tance come true, and when his suggestions 
lowed beneficial results from surgery can 
ected. 

ration . — The anesthesia for pneumonec- 
as well as for all intrathoracic operations 
. facilitate good exposure, provide adequate 
nation and support respiration and circu- 
it should necessitate minimal motion of 
ngs and the least interference with cardio- 
atory function and minimize postoperative 
ications. Ethylene plus oxygen plus ether 
nstered through a snug-fitting face mask 
a positive pressure technic has been found a 
satisfactory anesthetic for these operations, 
e earlier operation performed for primary 
onarv tumors consisted chiefly in the re- 
.1 of one lobe or a portion of a lobe of a lung, 
equent observations revealed that in a high' 
;ntage of patients for whom this procedure 
carried out recurrence of the tumor or con- 
ition of growth of the metastases was apt to 
It. The operation of choice, therefore, was 
d to be a total pneumonectomy with resec- 
of the mediastinal lymph nodes. In perfor- 
ce of a total pneumonectomy, careful dissec- 
of the vessels and bronchus at the hilus with 
vidual ligation of the former is the procedure 
hoice. This enables a higher division of the 
nary bronchus and an adequate exposure for 
loval of mediastinal lymph nodes. Thus, by 
ection of an adequate amount of the tumor- 
.ring tissue at its primary site and of the 
,-ional lymph nodes which are the first to be 
•olved by metastases, a much higher percentage 
permanent cures may be expected. 

That there remains an indication for lobectomy 
the treatment of a group of slow-growing 
onchial tumors is a view held by most authors, 
nis group of tumors originates in the primary 
cm bronchi, and they are slow to invade 


adjacent structures or to metastasize. Since the 
risk of pneumonectomy still remains appreciably 
higher than that of lobectomy, if the latter oper- 
ation is adequate to remove all tumor-bearing 
tissue it is thought to be the procedure of choice 
for this group of patients. 31 

Results of Surgical Treatment During the 
Past Decade. — An appraisal of the accomplish- 
ments of any surgical procedure by the use of 
statistical material is usually far from satisfactory. 
However, some information can be gained from 
reports of personal experience or collected cases 
which have appeared in the literature. 

In 1941, at the twenty-fourth annual meeting 
of the American Association for Thoracic Sur- 
gery, 32 pneumonectomy for bronchogenic carci- 
noma of the lung was thoroughly discussed and 
the following statistics were given : E. F. Butler. 
16 operations with 4 deaths ; S. W. Harrington. 
9 operations with 3 deaths; R. H. Overhold, 28 
operations with 8 deaths ; W. F. Rienhoff Jr.. 46 
operations with 10 deaths, and X. S. Shenstone. 
13 operations with 6 deaths. 

More recently Rienhoff 33 reported a series of 
71 pneumonectomies with 15 deaths, or a mor- 
tality of 21 per cent, and Graham 34 had per- 
formed 77 operations during the past five years 
with 23 deaths, or a mortality of 27 per cent. 
In Graham’s last 33 cases there were only 5 
deaths, or a mortality of 14.8 per cent. An even 
lower mortality rate was obtained by Ochsner 
who lost only 2 of his last 30 patients, or 6.66 
per cent. At the University of Chicago Hospitals 
the over-all mortality has been 28 per cent. In 
the last 17 cases there have been 3 deaths, or a 
mortality of 17.6 per cent. Thus it is obvious 
that decided progress has been made during the 
short period of twelve years that successful sur- 
gical therapy has been employed. 

The last condition which I wish to discuss in 
any detail is carcinoma of the esophagus. This 
has been the most recent intrathoracic malignant 
neoplasm to yield to radical surgical treatment. 

Torek’s 33 successful resection of the thoracic 
esophagus in 1913 gave rise to considerable in- 

31. Adams, \V. E. ; Steiner, P. E., and Bloch. R. G. : 
Malignant Adenoma of the Lung, Surgery 11:303. 19-12. 

32. Harrington, S. \Y. : Pneumonectomy for Carci- 
noma of the Lung. J. Thoracic Surg. 11:396, 1912. 
Shenstone, X. S.: Experiences with Total Pneumonec- 
tomy, J. Thoracic Surg. 11:396, 1942. 

33. Rienhoff, W. F., Jr.: The Present Status of the 
Surgical Treatment of Primarv Carcinoma of the Lung, 
J. A. M. A. 126:1123 (Dec. 30) 1944. 

34. Graham. E. A.: Indications for Total Pneumo- 
nectomy, Dis. of Chest 10:S“. 1944. 

33. Torek. F. : The First Successful Case of Resec- 
tion of the Thoracic Esophagus, Surg., Gynec. 8c Ob=t. 
16:614. 1913. 
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nomas of the stomach limited to'the cardia and in- 
volving the esophagus secondarily were also more 
easily managed by an approach throught the 
lower portion of the thorax. 

In 1941 a survey revealed that 34 successful 
resections of the esophagus had been accomplished 
by twelve surgeons, with a mortality of 50 per 
cent. 36 This high mortality rate was partly due 
to the acceptance of patients for operation whose 
tumor had reached an advanced stage. In 1943 
Churchill and Sweet 41 reported 1 1 cases of resec- 
tion of tumors located in either the lower part of 
the esophagus or the cardiac end of the stomach, 
with only 1 death. Garlock at about the same time 
had completed 22 resections, with 9 deaths. 

It was soon noticed that tumors located in the 
lower third of the esophagus offered a much bet- 
ter prognosis than those of the middle third both 
as to operability and as to ultimate outcome. 
This is due to the fact that in a high percentage 
of cases of tumors located in the middle third 
invasion of the bronchus, trachea or aorta has 
already occurred before the patient reaches the 
surgeon. For those patients who have operable 
lesions (in the middle third) a recent improve- 
ment over the Torek operation has been a higher 
anastomosis between the esophagus and stomach, 
external to and above the arch of the aorta. This 
was first accomplished by Garlock in 1943 43 and 
has subsequently been made in 3 patients at our 
hospital. 

Up to the present time Dr. Phemister and I 
have made 33 resections, with 21 survivals. Of 
these, 27 were for tumors of the lower part of the 
esophagus or cardiac end of the stomach, with 17 

41. Churchill, E. D., and Sweet, R. H. : Trans- 
thoracic Resection of Tumors of the Stomach and 
Esophagus, Ann. Surg. 115:897, 1942; 116:566, 1942. 

42. Garlock, J. H. : Reestablishment of Esophago- 
gastric Continuin’ Following Resection of Esophagus 
for Carcinoma of Middle Third, Surg., Gvnec. & Obst. 
78:23, 1944. 


recoveries; in my last 7 cases there has been 1 
death. 

Much of the success in the treatment of carci- 
noma of the esophagus and cardia has been due 
to the proper preparation of patients by the 
administration of fluids, electrolytes and blood 
and by the replacement of blood lost during the 
operation. Support of the circulation and 
adequate oxygenation by an anesthetic adminis- 
tered under moderate positive pressure has also 
been of primary importance. Chemotherapy may 
also be credited with the saving of some patients. 

In spite of the progress made during the past 
decade, there remains much room for improve- 
ment. Education of the medical profession and 
the laity as to the frequency of this tumor and 
availability of surgical therapy when an early 
diagnosis is made will lead to a higher percentage 
of operable cases and surgical cures. 

Recent advances in surgical treatment of the 
esophagus have not been restricted to malignant 
lesions. Relief of benign obstructions in the 
lower third by a side to side anastomosis between 
the stomach and esophagus above the site of 
obstruction is being reported in increasing num- 
bers. This type of operation has been made in 6 
patients at the University of Chicago Clinics with 
satisfactory results. 

Time does not permit a detailed discussion of 
all the advances in this field of surgery in recent 
years. A number of conditions little known about 
in Paget’s time have recently responded success- 
fully to surgical management. Cystic disease of 
the lung and mediastinal tumors may now be 
managed without undue risk. Injuries of the 
heart, compressive heart disease and patent duc- 
tus arteriosus with or without blood stream infec- 
tion are being successfully treated in a high per- 
centage of cases. Thoracic surgery has trulv 
made great progress, but with continued effort ■ 
through scientic investigation and discoverv. new 
horizons may be reached by the succeeding gen- 
erations. 
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It lias been estimated bv v; 
tbc incidence of Meckel’s diverticulum lies be- 


tween 1 and 2 per cent. Of these certainly 
few cause symptoms, and the pathologic changes 
as listed by Hudson 1 are certainly bizarre. 
Oehsner " and Miller and Wallace 3 have corre- 
lated pathologic observations and symptoma- 
tology. In young persons, hemorrhage secondary 
to actual ulceration is most common, while in 
the adult group intestinal obstruction as a result 
of inflammation or torsion is found most frequent. 

None of these sources mention stones within 
the diverticulum as a possible pathologic finding. 
A review of the literature * reveals this com- 
plication to be rare, and the present report is 
the eleventh recorded case of their occurrence. 
In 7 of these 11 cases the lesion gave rise to 
symptoms. And as might be expected from the 
acute type and location of pain together with 
the physical and laboratory' findings, in most 
instances the diagnosis of obstructive appendi- 
citis was entertained. In 4 cases, including the 
1 that we are reporting, the stones were found 
incidental to other abdominal pathologic changes. 
In no case in which roentgenologic examinations 
were made were the stones visible on the films, 
i ,iese stones are pigmented and have the appear- 
ance of gallstones, even to being faceted in some 
instances, and in earlier reports the belief was 
expressed that they were of gallbladder origin. 
-Most evidence, including our own, however, is 
against this conclusion; and in the 1 case in 


•anous authors that which chemical analysis was reported, by Far- 
the composition of the stones was "disih. 
different from that found in biliary calculi, 
most instances the stones consist of fecal ■ i. 
with bile pigment. In the present case 
diverticulum containing stones was found i. 
dental to carcinoma of the cecum. 


REPORT OF A CASE 

The case to be reported is that of a 58 year 
surgeon. The past history was of special import in : 
he had had a cholecystectomy twelve years before 
present admission tc the hospital. A gallbadder o 



View into the lumen of the diverticulum 0 ' 
from a 35 mm. Kodachr ome negative). The bowel 
been partially opened, allowing exposure of the co- 
ttons in the tip of the diverticulum. 
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Mulsow F. W.: Meckel's Diverticulum Containing 
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Meckel’s Diverticulum Containing Calculi and Pr 
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taining four large stones had been removed TL» 
nine years previously an appendectomy bad been in- 
formed. . .... i 

He had been followed over the previous six jears 
a consulting- physician. During this time e 
plained of easy fatigability and lack of end^f 
no time had he had abdominal pain. M the ™ * 
his admission to the hospital his chief c P 

bowels previously bad been regu • ^ ^ 

On admission he was found content (phot 

count of 3,730,000 and a hemoglobin conten i 

TTTT W • Presence of Biliary Calculi 

Mecke^Dh-erticulum, Centralbl. f. allg. Path- «• P 3 ‘ 

Anat. 57:161, 1933. 
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METHODS FOR REDUCING PAIN FOLLOWING HEMORRHOIDECTOMY 

TECHNIC AND RESULTS IN SEVENTY-TWO CASES 
JAMES C. O WINGS, M.D. 

& BALTIMORE 


I have been interested in trying to lessen 
he' pain associated with hemorrhoidectomy ever 
ince it was my duty to remove the rectal plugs 
rom. patients during my internship. In 1930 
suggested to Dr. Harvey B. Stone, of Balti- 
nore, that he use his method of local injection 
if alcohol into the perianal region for this pur- 
iose. He tried it on a few patients at that time 
iut gave it up because of one or two sloughs 
ollowed bv abscess formation. I also tried this 
method in a few cases at that time and have 
ised it occasionally on very nervous patients 
during the past fourteen years. For the last 
three years I have used it routinely on my pri- 
vate patients and have been able to improve the 
itechnic greatly. 

5 This report concerns the technic and results in 
_/2 cases. Some of the patients had nothing but 
: hemorrhoids, whereas the rest had either fissures 
or pruritus in association with hemorrhoids. No 
preoperative preparation has been given except 
j : or the usual enema and sedation with pento- 
barbital sodium. A combination of about 0.5 Gm. 

( | of dilute pentothal sodium followed by cyclo- 
jpropane has been the anesthetic of choice be- 
cause with it the patient is kept well oxygenated 
and seldom vomits, and there is, therefore, less 
likelihood of strain on the anal canal which might 
cause bleeding. The quick and pleasant induc- 
tion and the absence of after-effects make this a 
very satisfactory anesthesia. 

■' The field of operation is shaved and carefully 
scrubbed with 70 per cent alcohol, no attempt 
being made to sterilize the anal canal. Two 
coats of surgical solution of merbromin (alcohol, 
acetone and merbromin) are then applied and 
the field of operation is kept moist with this 
solution during the injection of the alcohol. 
A tuberculin syringe with a j4 inch (1.3 cm.) 
hypodermic needle is used for the injection. It is 
essential to put only a drop or two of alcohol 
n at any one puncture site, and for this reason 
i tuberculin svringe is used because with a 
syringe of this caliber one can easily estimate 

From the Department of Surgery of the Johns Hop- 
■ sins University School oi Medicine and Hospital. 


the amount, or actually measure it if one wishes. 
A inch needle is used because, while one must 
be sure to place the alcohol beneath the skin, 
one can control the depth better if the needle is 
short. If a long needle is used, one not only 
may fail to get the alcohol directly under the skin 
where one wishes it but may damage the nerve 
fibers entering the sphincter muscle by getting 
it in too deeply. Ninety-five per cent alcohol is 



Dots represent puncture points for injection of alcohol 
when local anesthesia is desired and X’s mark injection 
points when partial paralysis of the external sphincter 
is also indicated. 

used, and the amount varies from 3 to 10 cc. 
or more, depending on the extent of associated 
pruritus. I have used as much as 30 cc. in 1 case 
in which the pruritus was extensive. However, 
the average hemorrhoid requires no more than 
3 or 4 cc. for adequate anesthesia. 

The injections are made in concentric circles 
which start at the anal margin, in an attempt to 
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block first the portion of the anal canal covered 
by stratified epithelium. The puncture wounds 
arc made about 0.5 cm. apart, and the concentric 
circles, usually three, are about this same distance 
from cine another. It is necessary to make sure 
that the flow of the alcohol from the syringe 
does not require any appreciable pressure, be- 
cause if force is necessary it usually means that 
the point of the needle is embedded in the skin 
of the buttocks or anal canal; if injection is 
made in these circumstances, a slough is likely 
to occur. If the patient has a relaxed sphincter 
from long-standing prolapsing interna! hemor- 
rhoids, one has to be particularly careful about 
the depth of the punctures in order not to in- 
crease the relaxation by damaging the nerve 
supply to the sphincter. On the other hand, if 
the patient has a very spastic sphincter in asso- 
ciation with a fissure and one wishes to produce 
relaxation, this can readily be done by making 
two or three injections to the full length of the 
needle at 5 and 7 o’clock, with the patient in 
the lithotomy position. 

After the injections have been completed, the 
hemorrhoids are removed by dividing the mucosa 
longitudinally, ligating the vein and the artery 
at the highest feasible point and dissecting out 
the dilated venous plexus. Little mucosa is re- 
moved except in those instances in which there 
is a first degree prolapse of the mucosa in asso- 
ciation with large internal hemorrhoids. In these 
cases, enough mucosa is removed to bring the 
anal canal back to normal size. A continuous 
locked suture of 00 plain surgical gut is used for 
closing the hemorrhoidal bed after all actively 
bleeding points have been ligated or transfixed. 
Great care is used not to catch the edges of the 
mucosa with this stitch but to place it in the same 
manner as one would a subcuticular stitch, that 
s. so that the mucosa is drawn together over it. 
This stitch is not carried clear to the skin mar- 
because I feel that approximation of the 


areas open, thereby admitting gross infect 
during the immediate postoperative period, 
one leaves adequate mucosa, there -is no dan 
of a stricture. It is hard to believe that the m 
stretching of a circular muscle like the sphinc 
ani for a twenty-four hour period is likelv 
produce relaxation of this muscle for any app 
ciable period, this being one of the usual reasi 
given for the use of a rectal plug. Certainly th 
is no justification for using a plug to cont 
hemorrhage, because if the bleeding is control 
at the time of operation it is no more likely 
start up again in such a wound than it is in a 
other wound. In fact, it would seem that x 
removal of such a plug, plus the infection earn 
down to the fresh operative field by its cont; 
with the gauze, is probably the source of m< 
secondary hemorrhages rather than a preventh 
It seems to me that the use of the recta! plug 
more a relic from the past than a logical surgii 
procedure and for this reason should be given t 
The only dressing used in this procedure is loc 
gauze held in position by a perineal T binder. 

Pastoperatively these patients were given 
ounce (30 cc.) of liquid petrolatum night ai 
morning; sitz baths were started the morni: 
following the operation and were repeated t\vi 
daily and after bowel movements until he alii 
was complete. No other cathartics were use 
but if the patient had not had a spontaneo- 
movement by the third or fourth day an oil r 
tention enema was given. j\ othing more sei 
ouslv disturbs the course of a patient who has b. 
hemorrhoidectomy than a strong cathartic. The 
patients were kept on a liquid diet for appro? 
mately five days in order to insure a minim 
amount of intestinal residue. One wonders i 
might not be better to give camphorated tinctu; 

of opium, rather than liquid petrolatum, togetu 
* . . i'.M. i n «ce .Mi* «iirrinvJsij/u 




perianal skin edges, with subsequent infection 
and edema, has considerable bearing on the post- 
operative formation of skin tags. Any veins that 

remain between the linear incisions, either ex- slides in without causir 

ternally or internally, are crushed and partial!; relaxes ^ and the B i g 1 ^ in , JibK 

‘ ’ the skm or mucous re flex spasm, t ne an 


with low residue diet and possibly succinvb 
thiazole in order to allow primary healing t 
occur before the first movement takes pine 
Dilation was carried out on the sixth or sere 
day following operation by resting the fwg< 
crentlv against the anal margin and having tl 
patient strain until the finger entered the an 


canal. By the patients straining, the sphmch 


evulsed by undermining 
membrane' with a Halsted clamp. If hematomas 
are produced during this procedure, they are 
evacuated and the bleeding points tied. 

No rectal plug of any sort is used because not 
only is such a plug painful at time of 
moval but. through reflex spasm of the sph "Her, 

-*>■ «*»■* i z 

many union of the mucosa b; keepm & 


at weeklv intervals until healing was complej 
I doubt 'if dilation is necessary provided 
oneration is done carefully enough to lea xc t 
T Zcosa Dr Warfield M. Firor. of tl 
Johns Hopkins University School oi Median 
has told me that he does not employ dilation i 
his patients and that none oi them has lad 
stricture. 
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There were no abscesses and no sloughs in any 
of this series of 72 cases, and I do not believe 
that enough of these complications will occur to 
be of any importance if the technic I have out- 
lined is strictly' adhered to, namely, working 
through a field which has been carefully prepared 
before the operation itself is started, making sure 
that the point of the needle is beneath the skin 
and depositing only 1 or 2 drops of the alcohol 
in one site. Relief of pain was somewhat variable. 
Some patients said that they could not tell that 
they had been operated on ; others still had con- 
siderable pain. The degree of relief, however, 
has steadily increased as more experience has 
been gained with the method and at present cer- 
tainly justifies the use of the procedure. Because 
of uncontrollable factors, I doubt whether a con- 
sistently perfect anesthesia can ever be obtained. 
Only 1 of my patients had to be catheterized 
after a twelve hour period of retention. There 
were no postoperative hemorrhages. One patient 
had to have removal of skin tags because of 
excoriation and itching. There were no instances 
of incontinance, but 2 patients did have some 
involuntary soiling for as long as three months. 


Both of these had fissure in association with 
hemorrhoids, and a deliberate attempt was made 
to paralyze the sphincter. In these 2 patients the 
paralysis lasted longer than was desired. Both 
recovered completely. The majority of the pa- 
tients have not been followed long enough to tell 
whether there will be any recurrences, but there 
have been none so far. 

Hemorrhoidectomy has lagged behind most 
operative procedures in technic, as exemplified 
by inadequate exposure, indiscriminate excision 
of tissue and poor control of hemorrhage. Prac- 
tically no attempt has been made to lessen the 
pain of this procedure, and, for this reason, pa- 
tients have rightly come to regard it with dread. 
Every one but the patient considers it a minor 
operation and tends to minimize the discomfort. 
Patients regard it as a catastrophe, and they 
have frequently telephoned to cancel their reser- 
vations for operation after their friends had told 
them what they had gone through. There are 
no more appreciative patients in one’s practice 
than those who have been led to believe that 
they have to endure an ordeal and who find 
that they can have the necessary operation with 
practically no discomfort. 
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INFILTRATION IN DIAGNOSIS AND 
OF MIGRAINE 
experimental and clinical experiences with eucupine .an d 


treatment 


PROCAINE HYDROCHLORIDE 
REYNOLD PATZER, M.D.; VINCENT DERBES. M.D., and HUGO ENGELHARDT, M.D. 


NEW ORLEANS 

Clinicians have long suspected that migraine 
may. he mediated through involvement of the 
cranial arteries. Many patients have discovered 
that pressure on the particular artery supplying 
the painful area will ameliorate the pain. Fur- 
thermore. Cushing 1 commented on the striking 
dilatation of the temporal arteries and veins seen 
during an attack of migraine. It remained for 
Wolff 1 and his co-workers to establish this rela- 
tionship. In a series of experiments thev were 
able to show that in many cases of migraine the 
fundamental difficult}' was vascular dilatation. 

They demonstrated that changes in the intensity 
of headache are related to changes in the ampli- 
tude of pulsations in the cranial arteries, chiefly 
the branches of the external carotid, i. e., the 
superficial temporal and the occipital. Mechani- 
cal experimental distention of the superficial 
temporal artery by increasing the intravascular 
pressure produced pain of a migrainous type. 

It seems probable, however, that pial and cerebral 
' vessels are also implicated at times. According 
o Wolff,® this is especially true when the head- 
che is localized behind or in the eye or in the 
occipital or suboccipital region. In the majority 
of patients, the attack is localized to the frontal, 

..temporal or occipital regions. Other variants 
’include pain which seems to emanate from the 
hack teeth or pain in the antral regions. Wolff 5 
has attributed these pains to dilatation and disten- 
tion of the middle meningeal and internal m axil- 
lary arteries and the trunks of the external and 
common carotid arteries. He has pointed out that 
there is a second mechanism of pain, involving 
sustained contraction of the muscles of the scalp 
and neck, during an attack of migraine. These 
muscles are made to contract reflexly by pain in 
the head, and the muscular spasm itself is painful 


From the Departments of Surgery and Medicine. 
Tulane University of Louisiana School of Medicine and 

Th, HI - ;*-**■' 

entiai Diagnosis, Clinics 2:1394-1426, 1944. 


if it is continuous for any period. Measuremei 
have indicated that varying amounts of increas 
muscle tone accompany the migrainous seizu: 
Wolff - has attributed the failure of relief to pt 
sistence of such contractions, although such 
drug as ergotamine tartrate may have constrict! 
the dilated vessel responsible for the attack, 
must be ^aid, however, that other mechanist! 
may produce the headache. Reference may 1 
made to a case observed by Goltman. 3 A worn; 
had had migraine, meeting all the diagnosf 
criteria, since childhood. Because of ophthr 
mologic and roentgenographic observations su 
gestive of brain tumor, she was subjected 
exploratory craniotomy. At operation the du 
was seen to be tense and the blood vessels dilate 
On puncture, a quantity of fluid escaped und 
pressure from the dura. Further examinatic 
revealed the absence of tumor. After the worn 
had healed, a defect in the skull persisted. The 
was normally a definite depression in this regio 
but during attacks of migraine this disappears 
to be replaced finally by a visible and palpal) 
elevation. This process consistently followed tl 
ingestion of certain foods, especially wheat, 
is probable that migraine is in reality a symptc: 
complex which may be caused in yet other waj 
than the two just described. In the majority ( 
cases, nevertheless, it is due to arterial vasodi/a 
tation, and patients whose headache is caused b 
involvement of the superficial temporal arter 
may obtain immediate and, at times, dramati 
relief from local analgesics. 

Because of its prolonged action it was thong 
that eucupine (isoamylhydrocupreine ; migf 
prove useful in periarterial infiltration for th 
relief of migraine. Of some historic interest i 
the fact that this drug was uncovered in a scare 
for an efficient antiseptic. In 1922 Morgenroth 
reported that this relative of quinine is a pov.ct 

A. M. : , The Mechanism of M 

J. Allergy 7:351-355, 1936. 

4. Morgen roth, ]., and Ginsberg, 
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ful germicidal agent for the disinfection of ulcers 
or wounds. 

Manheim and Marks 5 cited Sollmann as stat- 
ing that the action of eucupine is about forty 
times that of phenol in destruction of pyogens in 
a twenty-four hour culture. Bieling 6 found that 
pyogenic organisms were destroyed in solutions 
of eucupine in concentration of 1 : 10,000. Its 
use for antisepsis led to the observation of its 
analgesic property, which is twenty to twenty-five 
times greater than that of cocaine. Reference to 
the structural formulas will show that eucupine is 
a quinoline derivative and so not related chemi- 
cally to the bepzoyl ester anesthetics, such as 
procaine (fig. 1). The toxicity of eucupine is 
low. ; Kilbourne 7 found the minimum lethal dose 
for the rabbit to be 0.15 Gm. for each kilogram 
of body weight. As he pointed out, if man were 
equally susceptible and if water intoxication were 
disregarded, the amount of clinically effective 
anesthetic solution required would be about 3 
gallons (11.4 liters). It is neither desirable nor 
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Fig. 1. — Structural comparison of eucupine with pro- 
caine. 


advisable to use a solution of greater strength 
than 0.2 per cent; the drug should be protected 
„ from light while stored, but it is stable otherwise 
, and can be autoclaved without deterioration. 
Precipitation occurs when it comes into contact 
with alkalis. It has, therefore, been suggested 
that boiled syringes be rinsed with distilled water 
/ prior to being filled with eucupine. In 1926 
/ de Takats 5 reported the use of eucupine 
(1:1,000) in combination with tutocaine hydro- 
. chloride in operations which included repair of 
: , hernias, thyroidectomies and minor surgical pro- 

/ 5. Manheim, S. D., and Marks, M. M. : Eucupin 

/ (Isoanylhvdrocupreine) as a Local Anesthetic in Proc- 
tologic Surgery and in the Treatment of Pruritus Ani, 
: Am. J. Surg. 39:S6-94, 193S. 

6. Bieling, R. : Ueber die Desinfektionswirkung von 
V Chitiaalkaloidcn auf pathogene Bacillen, Biochem. 

Ztschr. S5-S6: 1SS-211, 1917. 

7. Kilbourne, N. J.: Local Anesthetics Producing 
' Prolonged Anesthesia : Elimination of Pain After Rec- 

' tal Operations, Surg., Gynec. & Obst. 62:390-604, 1936. 
S. de Takats, G. : Prolongation of Local Anesthesia, 
Surg., Gynec. & Obst. 43:100-103, 1926. 


cedures about the head, neck and face. The 
solutions did not cause tissue reaction or dis- 
turbance in wound healing. 

EXPERIMENTS ON ANIMALS 

Eucupine with procaine would appear to be 
ideal for infiltrative anesthesia, inasmuch as it 
conforms to Braun’s 3 postulates. This surgeon 
predicated that local anesthetics should be (1) 
useful in quantities far below the toxic dose, (2) 
soluble in water; (3) stable to sterilization, (4) 
compatible with epinephrine and (5) nonirritat- 
ing to tissues. Up to the present time, there has 
not been developed a good method for measuring 
tissue irritation caused by local anesthetics. One 
of the oldest methods consists in injection of the 
test solution into a rabbit’s ear to determine 
whether a slough would result. Kilbourne 7 has 
shown that this method lacks delicacy. A second 
method requires the instillation of the solution 
into the conjunctival sac of the experimental 
animal. The conjunctivitis produced by irritant 
solutions does not have a sharp end point and 
measures only the topical effect. A third method, 
of definite value, measures the hemolytic action 
of the solution to be tested. A strict parallelism 
between the action on red cells and on tissue 
cells does not exist. The dermal wheal test has 
advantages but may be criticized in that the der- 
mal layers can stand stronger irritants than the 
subcutaneous layers and, further, the amount of 
fluid used is not comparable with clinical quanti- 
ties. The same general objections apply to the 
intradermal test on rabbits, which is, nevertheless, 
an extremely sensitive test. 

We feel that the method used in this work is 
a better one than any of those heretofore avail- 
able because the results of the unknown infiltrat- 
ing anesthetic solution can be compared with 
results of procaine. Pro.caine hydrochloride solu- 
tion is considered by many physicians to be the 
ideal infiltrating anesthetic. Subcutaneous in- 
jections with the test solutions were made in 
dogs. The subcutaneous areas were characterized 
by copious adipose tissue and poor blood supply, 
factors which favor sloughing. Furthermore, 
large amounts of fluid can be injected, and the 
injections can be made in different places, per- 
mitting sections to be removed seriatim. 

One dog was used for each solution. Fat, healthy 
dogs were shaved. Nine injections of the dilution were 
made on either side, 4 cc. being deposited in each sub- 
cutaneous site, which was identified by painting the 
overhung skin with gentian violet medicinal. After 
the injection, a biopsy specimen was taken every four 

9. Braun, H. : Experimentelle Untcrsuchungen und 
Erfahrungen fiber Infiltrationsar.esthesie, Arch. f. klin. 
Chir. 57:370-403, 1S9S. 
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hours for the next seventy-two hours. The wounds 
\\erc closed with a continuous cotton quilt suture At 
the end of seventy-two hours and again at the end of 
f ■' , hca! ’nG of the suture line was observed, notice 
being taken of infection, induration or discharge. The 
specimens which had been removed were placed in 30 
per cent solution of formaldehyde and later stained with 
hematoxylin and cosin. 

In these experiments, three solutions of eucupine were 
used : 0.2 per cent eucupine in 1 per cent procaine 
hydrochloride, a solution in concentration greater than 
that used clinically (dog A) ; 0.066 per cent eucupine 
in I per cent procaine hydrochloride, the clinical solu- 
tion (dog B), and 0.0066 per cent eucupine in 1 per 
cent procaine hydrochloride, a solution in lesser con- 
centration than that used clinically (dog C). The re- 
sults obtained with these solutions were compared with 
the results obtained with the following three procaine 
hydrochloride solutions : In dog D a 2 per cent solution 
of procaine hydrochloride in isotonic solution of sodium 
chloride was employed ; in dog E a 1 per cent solution 
of procaine hydrochloride in isotonic solution of sodium 
chloride was used, and in dog F a 0.5 per cent solution 


of 27.7 per cent showed a serous discharge. T1 
dogs into which the procaine injections had bet 
made showed gross infection ranging from 22 
per cent to 55.3 per cent of the wounds, and 
maximum of 3S.8 per cent showed serous di 
charge, which is considered by most surgeoi 
to be an infected wound. These results are m 
surprising when ft is recalled that eucupine w; 
first introduced as an antiseptic. In dog A gro. 
edema was present in four, eight and twelve hot 
specimens; in dog B gross edema was preset 
in the four and eight hour specimens, and in dc 
C gross edema was present in tour and twenti 
eight hour specimens. . However, there was r 
edema in the specimens of dogs D, E and I 
There were no sloughs. At the end of seven!} 
two hours, retention of sutures and primary hea 
ing occurred as follows : dog A, 94.4 per cent 


Table 1 . — Summary of Protocols for Dogs 


Dog 

Maximum 

Anesthesia, 

Hr. 

Presence of Wound Edema 

Wound 

Slongb, 

ft 

A 

IS 

Gross edema in 4, S and 12 hoar 
specimens 

0 

B 

W 

Gross edema in 4 and s hoar 
specimens 

0 

O 

« 

Gross edema in 4 and 2S hour 
specimens 

0 

D 

None at 
end ol 4 

0% 

0 

E 

None at 
end of 4 

07c 

0 

F 

i 

PTtr 

0 


Wounds 
Infected 
at Dud of * 
72 Bouts, 
ft 

Wounds 
Grossly 
Infected 
atEndot 
l Week, 
ft 

Healing by 
Primary 
Intention 
Sutures 
detained 
at End ol 

72 Hours, 
ft 

Healing by 
Primary 
Intention 
Sutures 
Retained 
at End ol 

3 Week, 
ft 

Wounds 
Sealed 
at End ot 
5 Weeks, 
ft 

5.5 

i9S 

94.4 

50 

514 

11.0 

so 

€9.0 

50 

5*4.4 

27.7 

77.7 


nojy 

?M 

55-3 

72.2 

S3-5 

27.7 

77S 

MO 

77.7 

77.S 


1(0.0 

44.4 

55.5 

€9.0 

«.< 

K>.0 


rocaine hydrochloride in isotonic solution of sodium 
ride was employed. 

In table 1 are summarized the results of the 
eriments. It will be seen that the maximum 
lgesia was obtained in each instance, lasting 
dog A (the first solution) a maximum of 
•ty-eight hours, and in dogs B and C, a tnaxi- 
im duration of sixty-four hours. In dogs D, 
and F, as would be expected, no protracted 
algesia was obtained. Naturally, it was diffi- 
t to determine the absolute degree of analgesia 
’sent, but, in order to obtain some degree o 
nparison, we graded the degree as follows: 
plus, dogs did not move or make » sound , 
,lus dogs moved a little; 2 plus,- dogs moved 
i whined ; 1 plus, dogs moved more vigorously 
\ whined, 0, dogs struggled and honied. 
r S into which the eucupine had been injected 
^d a much lower incidence ot mfecrion m 
end of seventy-two hours, as none ot the 

grossly infect 


do<r B 89 per cent, and dog C, 72.3 per cent 
whereas in dogs D, E and F the percentages 
were 83.5, 77.8 and S9 respectively. At the end 
of one week, in dogs A. B and C the sutures were 
retained and healing by primary retention ranged 
from 22.2 per cent to 50 per cent, as compared 
with 23-2 per cent to 44A per cent >n _ dogs • 
F and F. At the end of the fitth week (which 
vas the end of the experiment), 94.4 per cent 
of the wounds of those dogs into which eucupine 
had been injected had healed, as compared with 
77 S per cent to 500 per cent in the wounds or 
the dogs with the procaine injections. Edema 
appeared more often as a result ot the eucupine 
solutions than from the procaine solutions. . •_ 
.the other hand, the incidence oi retention 
sutures and primary healing was much !o,.c, » 
the latter series, as would be anticipate^ ' ^ 
the larger amount of wound infection. s ‘ 
be mentioned that the dogs in which procaine had 
been used licked their wounds more ol.er. 
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those in which eucupine had been injected. From 
these experiments, it would appear that eucupine 
solutions may be employed subcutaneously' in 
quantities of 4 cc., with little chance of slough 
and less chance of infection. These amounts are 
far larger than are required in periarterial infil- 
tration for the relief of migraine. 



Fig. 2. — Technic of periarterial infiltration with eucu- 
pine and procaine. 


selected cases. Nausea and vomiting which ac- 
company many of the more severe attacks pre- 
clude oral therapy. Certain persons cannot take 
ergotamine tartrate, either because of the retching 
which it causes at times or because repeated use 
of this drug is known to cause ergotism, mani- 
fested at first by paresthesias, and later gangrene 
itself may .supervene. The pain . may persist 
because of contraction of skeletal muscles, even 
though the ergotamine removes the primary' cause 
of the headache. Infiltration' of these muscles 
will afford relief. This procedure is diagnostic 
in two respects: First, the clinician can convince 
himself that a particular case is due to arterial 
vasodilatation and, second, if ligation is contem- 
plated, 10 it predicts the amount of benefit that 
would accrue from severing a given artery'. In- 
filtration is not meant to replace conventional 
methods of treatment. Migraine produced by 
certain foods unquestionably' occurs. These foods 
must be identified by' elimination diet, food diary 
or leukopenic index, for cutaneous tests are 
notoriously unreliable to detect allergy to food. 


Table 2. — Illustrative Cases 


Patient 

Age 

Sex 

Duration of 
Symptoms 

Frequency ot 
Attacks 

Comment 

V. J. D. 

32 

M 

26 years 

Twice a week 

Infiltration right temporal 7/21/M, 7/31/M and 
S/3 /M; relief tor two months followed hy return 
ot attacks 

J. P. L. 

40 

r 

As far back as 
can remember 

With each menses 

Infiltration of right temporal artery produced 
such marked relief that patient fell asleep on 
table 

M. M. 

3S 

F 

15 years 

Twice a month 

Pain present in occipital region and in eyeball; 
infiltration of no aid 

R. P. 

3S 

M 

1G years 

Almost constant 

After four infiltrations headaches became much 
milder and practically disappeared 

H.Z. 

24 

F 

1 year 

With each menses 

Prior to infiltration required 2 weeks rest in bed 
with each headache; after, no rest in bed 
required 


CLINICAL EXPERIENCE 

The technic of infiltration is simple (fig. 2). 
The superficial temporal artery of the involved 
side is located external to the zygoma, and ap- 
proximately 2 cc. of 0.1 per cent eucupine in 1 
per cent procaine solution is injected. Often it 
is necessary' to inject subsidiary painful points 
which are discovered by palpation (fig. 2). In 
those instances in which accessible branches alone 
are involved, relief is striking. At times, espe- 
cially when the pain is referred into the eyeball 
or along the distribution of the internal maxillary 
nerve, the procedure is not effective. Obviously, 
the middle meningeal arteries cannot be reached 
by this maneuver. 

We believe that periarterial infiltration is a 
definite adjunct in the treatment of migraine in 


These are time-consuming procedures, and while 
they are being employed attacks will continue. 

In spite of its relationship to quinine, a drug 
notorious for producing the gamut of sensitization 
phenomena, instances of allergy to eucupine rarely' 
occur, and no cases have been encountered by us. 
On the other hand, two of us (V*. D. and H. E.), 11 
in a critical evaluation of sensitivity to local 
anesthetics, concluded that safe dosage levels 
have not been established for any of these drugs- 

10. According to Dr. Samuel B. Xadler in 5 in- 
stances of paroxysmal temporal headaches abolition of 
attacks has apparently followed ligation and section of 
the temporal artery. 

11. Derbes, V. J.. and Engelhardt. H. T. : Deaths 
Following the Use of Local Anesthetics in Transcricoid 
Therapy : A Critical Evaluation. T. Lab. & Clin. Med. 
2 9-.47S-ASS. 19-54. 
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One can determine a quantum which is tolerated' 
by the majority of persons, but there will be per- 
sons who will be sensitive to even the smallest 
doses. • 

Table 2 shows the results. obtained in illustra- 
tive cases in which the patients were treated by 
periarterial infiltration with eucupine in solution 
of procaine hydrochloride. In general, the re- 
sults were beneficial in two distinct ways. In 
the first place, the majority of patients had im- 
mediate relief, though failures were encountered. 
In the second place, the frequency of attacks was 
decreased as a rule. It is too early to state the 
duration of the lessening of frequency of seizures 


by this method, but it is not unlikely that it w 
last six months or longer. It must be mention: 
that edema and some soreness are present aft: 
the injections and may last twenty-four hours c 
longer. 

SUMMARY AND CONCLUSIONS 

An adjunctive procedure for the treatment ( 
selected 'cases of migraine, consisting in per 
arterial infiltration of the affected vessel wit 
eucupine and procaine hydrochloride, has bee 
developed. Experimental and clinical ohservt 
tions seem to indicate that the results are best 
facial. 



PNEUMOTHORAX RESULTING FROM A DISSECTING 
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LENDALL C. GAY, M.D., and HOWARD E. NEWMAN, M.D. 
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In reporting any unusual case history it is 
doubtless wise to be conservative in claiming that 
such a case is unique. The case report included 
in this paper is in its morbid anatomic data 
unlike any of the several similar case reports of 
acquired gastrothoracic fistula gleaned from the . 
medical literature available at the Army Medical 
Library (the Library of the Surgeon General). 

A total of 25 authentic reported cases of gastric 
ulcer which subsequently invaded the structures 
above the diaphragm were found. 1 It is interest- 

From the Department of Surgery, Sibley Memorial 
Hospital. 

1. (a) Aufrecht, E. : Ein in die Lunge durchge- 
brochenes Magengeschwiir, Berl. klin. Wchnschr. 7: 
251, 1870. (b) Gunsburg, F. : Zur Kritik des Magen- 
geschwurs, insbesonders des perforirenden. Arch. f. 
physiol. Heilk. 11:516, 1852. (c) Heubner, O. : Ueber 
einen seltnen Fall von indirecter Magenlungenfistel, in 
Folge eines perforirenden Magengeschwurs, Arch. d. 
Heilk. 12:193, 1871. (d) von Kogerer: Pyopneumo- 

thorax sinister es ulcere ventriculi perforante, Prag. 
med. Wchnschr. 15:315, 1890; (c) Le Noir: Perfora- 

tion de l’estomac, Bull. Soc. anat. de Paris 65:248, 
1890. (/) Muller: Spulwurmer in der Pleurahohle; 

Pneumothorax; Tod; Memorabilien, Monatsh. f. rat. 
Aerzte 17:44S, 1872. (g) Bohm: Lister’s Method of 

Treating Abscess, Wien. med. Presse, 1869, p. 990. (/i) 
Sicherer, cited by Hurst, A. F., and Stewart, M. J. : 
Gastric and Duodenal Ulcer, New York, Oxford Univer- 
sity Press, 1929. (i) Saxinger, cited by Hurst, A. F., 

and Stewart, M. J. : Gastric and Duodenal Ulcer, New 
York, Oxford University Press, 1929. (/) Brenner, F. : 
Perforation eines runden Magengeschwures in den linken 
Herzventrikel, Wien. med. Wchnschr. 31:1309, 1881. 

( k ) Brunniche, A. : Et sjaeldent tilfaelde af ulcus 
perforans ventriculi, Hospitalstid. 5:697, 1S87. (/) 

Siebert, A. : Zur Lehre von der umschriebenen Magen 
durch Locherung und Magenerweichung, Wchnschr. f. d. 
ges. Heilk., 1842, p. 465. («:) Starcke, F. : Ulcus ventri- 
culi rotundum; Perforation nach der Peritonealhohle, 
in der Leber und in dem linken Pleurasack, Deutsche 
Klinik 22:355, 1S70. (») Guttmann, P. : Pneumoperi- 

cardium, cntstanden durch Perforation eines runden 
Magengeschwurs in den Herzbeutel, Berl. klin. Wchn- 
schr. 17:221, 1SS0. (o) Rosenstcin, S. S., in Ziemssen, 
H. : Handbuch der speciellen Pathologie und Therapie, 
Leipzig, F. C W. Vogel, 1S76, vol. 6, p. 62. (p) 

Tillmanns, H. : Ueber die Communicationen des Magen- 
Darmcanalcs mit der Brusthohle und fiber subphrcnsiche 
Kothabscesse, Ardi. f. klin. Chir. 27:103, 1SS1-1SS2. (q) 


ing to note that 21 of these cases were reported 
before 1900, the reason probably being that since 
that date laparotomy immediately on the diag- 
nosis of ruptured peptic ulcer has become a 
routine surgical procedure. Even -before 1900 
Fenwick stated that there had been only 1 case 
of perforation of the diaphragm by a gastric 
ulcer at the London Hospital during forty years. 2 
Subdiaphragmatic abscesses following ruptured 
peptic ulcers are therefore now’ highly unusual, 
as are the sequelae, such as gastrothoracic fis- 
tulas. In each of the 25 collected cases there 
was soiling of the peritoneal cavity prior to 
thoracic violation. In most of these cases sub- 
diaphragmatic abscess preceded diaphragmatic 
penetration, and in all of them the stomach was 
firmly adherent to the inferior surface of the 
diaphragm. In every case, the muscle of the 
diaphragm was gradually eroded by a long- 
standing chronic gastric ulcer. 

Chiari, H. : Fall von Perforation eines runden Magen- 
geschwures in den linken Herzventrikel, und Demcm- 
strirung des bezuglichen Praparates, Wien. med. BI. 3: 
568, 1880. (r) Oser: Ein Fall von Perforation eines 

runden Magengeschwures in das linke Herz, ibid. 3: 
1317, 1880; cited by Femvick and Fenwick. 1 (s) 
Ransom, W. B.: A Case of Pyopneumothorax from 
Perforation of Gastric Ulcer, Lancet 2:1285, 1899. (f) 
Sturges : Air Entering the Pleura, Not from the Lung; 
Hydropneumothorax; Partial Recovery, ibid. 1:196, 
1874. (») Finny, J. M. : Ulcer of the Stomach, Opening 
into the Left Ventricle of the Heart, Brit M. J. 1:1102, 
1886. (v) Cooper, E. A.: A Case of Perforated Gastric 
Ulcer with Bilateral Subphrenic Abscess and Broncho- 
Pleural Fistula, Canad. M. A. J. 50:356, 1944. (w) 
Friedenwald. J. : A Case of Perforated Gastric Ulcer with 
Abscess Formation: Perforation Through the Lung, 
with Spontaneous Recovery, Am. J. M. Se. 15S:179, 
1919. (x) Tauton, J., and Grenier : Ulcere de l’estomac; 
perforation de la rate, du diapbragme et du poumon par 
propagation; hematemeses repetees; transfusion san- 
guine; mort, Progres med. 29:154, 1913. (v) Tvlecote, 
F. E. : A Note on Perforations of Gastric Ulcers into 
the Heart Itself, with Report and Photograph of a Case, 
Lancet 2:1613, 1913. 

2. Fenwick, S.. and Fenwick. W. S. : Ulcer of the 
Stomach and Duodenum, London, J. & A. Churchill, 
1900. 
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Perforation by a peptic ulcer is unusual before 
the age of 25 years or after 50. 3 Ulcerations at 
the extreme cardiac end of the stomach are 
usually multiple; they are less than 4 cm. in 
diameter 4 and are situated on the anterior as- 
pect. 6 ^ Of all gastric ulcers, only 7.1 per cent 
occur in the extreme cardiac portion. c 

Fenwick : summarized the 21 cases occurring 
prior to 1900 as follows : 

Ruptured into 

. • , 

No. of Pleura Medias- Peri- 

Location Cases (Left) tinum Heart cardium 


Fundus 6 5 0 0 1 

Lesser curva- 
ture (cardiac 

end) 15 6 1 4 4 


11 1 4 5 


84 Mid regular; the blood pressure was 160. systolic an 
90 diastolic. The patient would lie. on his right sit 
only, with the legs flexed on the thighs and the thigh 
on the abdomen. There was what appeared to'b 
hemoptysis of mild degree. The patient was mental! 
somewhat confused, probably because of pain and ir. 
pending shock. Examination by systems revealed 
normal head and neck. The systems of the eye, ea: 
nose and throat were normal except for an artifiri: 
right eye. The chest was somewhat emphysematous bt 
on physical examination was normal. The lungs wet 
clear and resonant and the heart normal to percussic 
and auscultation. The abdomen was normal in contou: 
not visibly distended, and revealed no hernias. Thcr 
was considerable involuntary rigidity of the entir 
abdomen and moderately severe tenderness general!) 
Rebound tenderness was not helpful to the diagnosis 
There was no evidence of fluid or palpable mass 
Inguinal and rectal examinations gave negative result: 
The extremities were pale and cold. Neurologic exam! 
nation showed no abnormalities. 


The’ 4 cases reported between 1900 'and 1944,' 
as seen in a similar comparison, reveal : 

No. of cases 4 

Rupture into 

Pleura (left) 3 

Mediastinum 0 

Heart 1 

Pericardium 0 

REPORT OF CASE 

, E. B., a 69 year old white man, a merchant, was 
admitted by ambulance to Sibley Memorial Hospital for 
the first time at 1 : 45 a. m., Dec. 16, 1944. 

The routine history on admission revealed a chief com- 
plaint of severe epigastric and genera! abdominal pain. 
At 7 p. m. the night before admission the patient had 
several large watery stools and vomited three times in 
succession; the third emesis was accompanied with the 
sudden onset of pain in the left upper quadrant of 
the abdomen. This pain was described as being constant, 
of a boring character and radiating straight to the back 
but not down the legs or in any other direction. This 
entire process consumed the six hours preceding hos- 
pitalization. The patient's past history revealed what 
he described as “indigestion," characterized by vague 
distress in the upper part of the abdomen. He had 
been treated elsewhere for this condition for approxi- 
mately fifteen years, with slight success. There was no 
clearcut history of ulcer or gallbladder disease, and the 
patient had been subjected to no surgical operations. 

Physical examination on admission revealed a well 
nonrished white man with severe distress in the upper 
abdominal region, who had the outward appearance 
beginning shock. The temperature was 99 F. (rectal; , 
the pulse rate, left and right, and the heart rate were 



3. Williams, H., and Walsh, C. A H y.,J rea f 
Perforated Peptic Ulcer, Lancet 1930. _ 

4. Alvarez, W. C., and McCarty, M- Cy Sa 
Resected Gastric Ulcers, J. A. U. A. Sl:226 (July MI 

m 5; Bockus, H. L.: Gastroenterology. Philadelphia, 
W. B. Saunders Company, 1943. c d of 

6 Portis, S. A., and Jafife, R. H.. A A 
Peptic Ulcer Based on Necropsy Reports, J. ■ - 

110:6 (Jan. 1) 1938. Tauton and Grenier." 

7. Cooper." Friedenwald." lautonm 

Tylecote." 


sSSSSaswftrs 

mate}} a at) P cr c , ^ mav j*. an «:!.• 

right lung is cloudj a ." re n ' ri . hl J ra i r,< 

the time the film was taken. 

The conclusion wa,- pn^,hc,rax.H ^ 
with approximately -0 per ce n J 

shi ft of the mediastmum mAe nght .1 

bronchopneumonia ol the rum 

Laboratory' studies revealed th^ uru-^I/e^^ ■■■ 

normal. The homog^obm ^el^ ^ £ ,,. ; 

New System), • eryth. -y (repeated " 

polymorphonuclear !eu.:oey te»W I* 
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per cent and monocytes 1 per cent. The Schilling index 
was: young forms, 1 per cent; band forms, 60 per cent 
(mostly stab forms), and segmented forms, # S per cent 
A blood smear showed no abnormal elements. 

The diagnosis on admission was undetermined. 



Fig. 2. — Drawing showing location of the ulcer and 
the method of dissection and rupture into the left pleural 
cavity without either soiling of the peritoneal cavity or 
' erosion of the diaphragm. 

It was felt that the patient might have any one of 
! several acute surgical and medical conditions. No 
! clinical impression was strong enough to warrant lapa- 
rotomy; therefore, a policy of watchful waiting was 
decided on. 

Clinical impressions by various consultants, in order 
of probability, were: (1) mesenteric thrombosis, (2) 
ruptured peptic ulcer, (3) dissecting aortic aneurysm, 
(4) coronary occlusion. 




Fig. 3. — Drawing showing hydropneumothorax of the 
left side at the time thoracentesis was performed. 

The course of the disease was most unusual. The 
abdominal rigidity rapidly decreased until six hours after 
admission it was slight. The tenderness followed a 
similar pattern. The temperature rose rapidly from the 
initial level of 99 F. (rectal) to 105 F. (rectal) six 
hours later, during which time the blood pressure fell 


from an initial reading of 160 systolic and 90 diastolic 
to 90 systolic and 50 diastolic. At 8 a. m., six and one- 
quarter hours after admission, the patient, by then semi- 
comatose, began to have severe dyspnea and cyanosis 
of sudden onset. The dyspnea, it soon became apparent, 
was accompanied with shifting of cardiac dulness and 
of the trachea to the right, with all the other classic 
physical signs of pneumothorax of the left side. 

These physical signs were confirmed by roentgeno- 
graphic studies (fig. 1). When it became obvious that 
the patient required thoracentesis, a short 13 gage needle 
was inserted into the sixth intercostal space at the left 
midaxillary line, with the patient lying on his right side. 
Immediately after the needle entered the pleural cavity, 
200 cc. of thick brownish fluid was withdrawn, followed 
by 1,150 cc. of air or gas. Respiration immediately 
improved. Nasal administration of oxygen and other 
supportive measures were employed, but with a con- 
sistently poor ultimate reaction. 

The temperature rose to a terminal 106 F. (rectal), 
and the patient died at 4 : 25 p. m., fourteen and one-half 
hours after admission to the hospital. 

Laboratory examination of the fluid removed from 
the chest at thoracentesis revealed free hydrochloric 
acid, particles of food, occult blood and various bacteria, 
which were grown subsequently on culture. It was 
clearly shown to be gastric contents. 

Postmortem examination yielded an anatomic diag- 
nosis of: 1. Gastric ulcer of the posterior aspect of the 
cardiac end of the stomach with erosion into the wall 
of the stomach and into the wall of the esophagus, 
causing dissection of the wall with perforation and 
spilling of gastric contents into the left pleural cavity 
(fig. 2). There was no peritoneal inflammation or 
adhesions. 2. Pneumothorax (clinical) of the left side 
(fig. 3). 3. Cardiovascular-renal disease with (a) mild 
left ventricular preponderance; (5) atheromatosis of the 
ascending aorta with plaque formation of the coronary 
arteries; (c) nephrosclerosis, arteriolar type. 4. Ter- 
minal hypostatic congestion of all the thoracic and 
abdominal viscera, with partial collapse of the lower 
lobe of the left lung, mild pulmonary edema of the 
right lung, paralytic ileus and dilatation of the right 
side of the heart. 

It is believed that laparotomy at any time would have 
been unsuccessful in this case. 

SUMMARY 

A review of the literature reveals only 25 cases 
of acquired gastrothoracic fistulas developing 
from peptic ulcers. In all the previously reported 
cases the condition was complicated by adhesion 
of the stomach to the diaphragm and in most of 
them by subdiaphragmatic abscess. None of the 
patients in these cases revealed the acute type 
of ulcer noted in the patient treated by us. None 
of them had an unsoiled abdominal cavity or the 
dissection along the coats of the stomach and 
esophagus described in the report of the autopsy 
of this patient. It is believed that the morbid 
anatomy and clinical course in this case are un- 
like those in cases previously recorded in medical 
literature. 
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CHARLES C. GREEN, M.D. 

' HOUSTON', TEXAS 


A desmoid may well be termed a pathologic the anterior abdominal wall, freely movable wher 
enigma or riddle, and because of its peculiarities the muscles are relaxed but firmly fixed wher 
there are many differences of opinion as to its the muscles are firmly contracted; in a womar 
cause, pathologic manifestations and treatment, it is not attached tp the skin, and it develop; 
For example, physiologic trauma has been given without pain before she realizes its presence 
as the exciting factor in the development of a , However, one should not proceed with the e.xri- 
desmoid, the anterior abdominal wall as its most sion of one of these tumors without first takinr 
common location and childbirth as the particular 
type of physiologic trauma producing it. While 
87 per cent of these tumors are found in women 
and only 13 per cent in men, it is difficult to 
explain why desmoids are so rare, since in the 
United States alone there are about 130,000,000 
persons, practically all of whom have been 
brought into the world by the mechanics of partu- 
rition alone. But this is only one of many appar- 
ent paradoxic statements found in the descrip- 
tions of these tumors, and the discussions of their 
cause. 

The name “desmoid” was first used by Mueller, 
in 1838. It comes from the Greek words Seal's, 
meaning a “band” or “tendon,” and «8 <k, mean- 
ing “appearance.” While Mueller first named 
this type of tumor, it was MacFarlane who first 
described it, in 1832. Today it is commonlj 
referred to as a fibroma of the musculofascial 
ayer of the anterior abdominal wall. The des- 

oid springs from the transverse and the vertica 
fibers of the posterior surface of the muscle. It 
is nonencapsulated, grows in the line of least 
resistance and is elongated or oval. It is com- 

osed of white or pinkish fibrous tissue, and it , well oeiwl ™ - . , . 

creaks when cut. T * j® !;d not look sick. The blood court 

Desmoids appear m other localities, but * 

great majority develop in the muscles and faa« hilt WOO. 2 ret ;<« tcnvv 

of the anterior abdominal wall. Pfeiffer reported gjr-tjfS U* 

a number of cases, in 7U *r«* ** tfSSSSk * 

the tumor tvas below the umbilicus, „ 101^0 s „j only > fe» I- 1 

teristic, and often it is possib pathologist, external in^'na! n^- T h . thr ■ 


a microscopic section, because the technic o; 
operation is different in case one is - dealing with 
a simple fibroma. For the latter a simple exci- 
sion suffices, while if the tumor is a desmoid (he 
most extensive excision possible is demanded, 
one which in some instances all but mutilates 
the abdominal wall and makes repair difficult. 

One of the most interesting features of a des- 
moid is the fact that unless completely and 
thoroughly removed, it will recur in situ but 
will not metastasize. 

Some authorities state that desmoids do not 
undergo sarcomatous degeneration. I disagree 
with this opinion. 

report of a case 

Mr T W H seed 65, had had an inguinal hernia or. 

or ten months he had h s w gradually m- 

the anterior abdominal' v. , I( d me j, e had a 

creased in size until at the t me he wn^ted m ^ 

tumor extending down The tumor was a 

surface of the external mgr ’"foJskh tat firmly 

ati n e?to a *eX«r °end of the righuerfus muscle and 

the pubis. R was neither swe n^ wrii(( 

The patient was a well des elopeo. y _ . 


Read at 
surgical 


, hernia and tr.e w,-- r . contents, 

at 'the Fifty-Six* ^ 3ltac hed to the » 

Association, Hot Spring-* » 
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specimen was taken and sent to a pathologist, who weeks because he was called out of the city. When he 

reported that the tumor- was composed of fibrous tissue finally reported, there had been a return of the growth 

undergoing spindle cell sarcomatous changes. in the muscle and fascia at the upper part of the wound. 

The growth was then removed together with the He was readmitted and operated on again. At operation 

anterior fascia of the rectus muscle and the cord, cover- a specimen was taken and sent to the pathologist, who 



A, appearance (low power magnification) of the compact part of the tumor. Dense fibrous connective tissue 
and relatively few cells are evident. B, section of voluntary muscle close to the main tumor mass. There is 
separation of muscle fibers by extension of the tumor into muscle The muscle fibers are atrophic and distorted. 
C, high power magnification of the cellular sarcomatous portion of the tumor. Cells are large, pleomorphic and 
occasionally multinuclcated. 


> ings, sac and testis but not the muscle. The wound reported that the tumor was a desmoid undergoing 

f healed, and the man was discharged and told to rstum sarcomatous changes. After receipt of this report, most 

to the hospital in a week. He did not return for six of the rectus muscle and all of its anterior and posterior 
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< tf, rt f w a ? attached t0 discussion 

' o's-ibif ISHlf r£s ' 

! “j“j» s&*si o Lmz :,”S£Sr f r 

I ago th«e r were r ° en ^ en0g, ?P hic examination one week development of malignant changes. " '' “ 

ssciSmsm issssss 

•vssffjp ■ f“ s* «£2 s nnsresrsr t» 

' on as follows : ° SeCi ' 0n of t,le growth "'as reported cases the site of the tumor was as follows : 

‘The section reveals a tumor composed largely of ma- P«toali5 major in 5 

ture fibrous connective tissue with abundant collagen Muscles about the scapula in 4 

■ formation. . The nuclei are elongated. The connective Rectus femoris in 3 

tissue forms coarse interlacing bundles. In some areas Gluteal muscles in ? 

1S moderately cellular with a wavy appearance Sternocleidomastoid in 1 • 

of the connective tissue fibers. In still other areas the r> , ■ ... ... . 1 

tumor is cellular and anaplastic, having the appearance o T ’f--’ ° f dlga5tnc musc,e in ’ • • • 1 

of rather anaplastic sarcoma. Here the cells van- B,ceps brach, ‘ ,n 1 

noticeably in size, shape and staining properties. Some Masseter muscle in ; 1 

are multinucleated tumor giant cells and have abundant Other muscles in 4 

bluish red cytoplasm. They lack definite arrangement ' . . 

except that they tend to approach the arrangement of U 1116 77 P at, ents, 22 were males and 55 were females, 
the surrounding fibrous type of tumor. Voluntary With regard to- causation, Pearman found a history 
muscle is included in one section and is being invaded P re gnancy in 33 cases and a history of trauma in 6: 
by tumor, which separates the striated muscle fibers. tbe tumor occurred in or about an operative scar in 15 
Some are isolated and atrophic. A few form rounded c3ses - The gross picture of the tumor is that of a 
protoplasmic, multinucleated masses resembling foreign densely hard fibroma which shows no tendency to be- 
body giant cells. At the margin of the tumor is a fairly come encapsulated; instead, its periphery merges into 
large nerve and a few arteries with moderately thick the normal muscle fibers. The histologic picture is that 
muscular walls. Still another section reveals numerous of a fairly cellular fibroma occurring in striped muscles, 
inflammatory cells, chiefly lymphocytes, plasma cells and Malignant changes were not found in any cases in this 
macrophages.” , series. 

The diagnosis was fibroma of the abdominal wall with Because of the tendency of these tumors to grow, I 
sarcomatous changes (mal.gnanf desmoid). f ed that in mos t instances complete excision is the 

I postulate that the anaplastic cells, which arc large treatment 0 f choice, especially for those in the abdominal 
and frequently multinucleated, cannot readily be trans- v/a[ | However, when the tumor involves certain 

- of r il b3 Lt e W., t0 Pa ? u ia h \ b0dy - S ( ° me muscles the loss of which would be attended by severe 

, these cells do ha\e processes to hold them in place, nr riicohnitv 7 tJnf mrtial excision ar/l 

\ special stains might show that all still possess proc- ^onmlyor d.sabil ty I feel that partial excision 

This patient will be followed carefully for the Nation therapy is t be preferred. 

; ■ few years, as this appears to be a much more cel- Recently, I have obsened - cases in \ 

’nr type of fibroma than that usually reported. muscles of the neck, the fongus colli muscles, i c • 

' solved. In neither case was it feasible to cxckc the 

stnrxrARV entire tumor. 

In the eases studied by Pearman there was recurrence 
Desmoid is a rare type of tumor which is 0 f the tumor in 7 per cent of the cases in winch the 
■elieved to be due to. physiologic trauma. In patients were treated by excision am m - p-re^it 
addition to the fact that it contains fibrous tissue of £,T . ofe in ' v!l ! c . ' 

with large quantities of collagen, one finds it ^ Q Gf , WN% !Ious „ )tIi Texas: Th-rr 

arising from striated muscle, which differentiates . UI, ' k ^ (!c difference of opinion as to the vale- "i 
it from other types of fibrous tissue tumors, for radhim for desmoids. The pathologists 
example, uterine leiomyoma. It is likely to equally divided as to its employ men ...j 1 
recur in situ but does not metastasize. In the that until Lum , 

sections definite sarcomatous changes are shown, pre ^ rar5 . Desmoids are not primarily malirnar.'. 
many authorities to the contrary notwithstanding, ^{"they are" prone to undergo sarcomatous 

Dr. Stuart Wallace, professor of pathology at Baylor c^i^Vallace, of Baylor ITnivenily College r. 

University Medical College, Houston, Texas, and his - r3( f, er cellular, and we intend to her;, a t.'-' 

staff made available the sections and slides which clearly - ^ - lt . 

demonstrated the tissue arrangement of this tumor. " 


AN UNUSUAL 'ILEOILEAL INTUSSUSCEPTION 


MILROY PAUL, M.S. (Loxd.), F.R.C.S. (Exg.), M.R.C.P. (Loxd.) 
Professor of Surgery, University of Ceylon 
COLOMBO, CEVLOX 


This case is reported on account of the unusual 
type of intussusception encountered and on 
account of the difficulty which was experienced 
in deducing the arrangement of the affected coils 
of bowel from the operative findings. 

REPORT OF A CASE 

A. G., a boy 4 years of age, was admitted to the Lady 
Ridgeway Hospital for Children on Feb. 22, 1945 with 
the diagnosis of intestinal obstruction. The child had 
been admitted to the Matara Hospital for acute appendi- 
citis on February 1, and the appendix had been removed 
on that day. At the time of operation, a large number 
of round worms had been palpated in the small bowel, 
and the child, who had been making an uneventful con- 



valescence, had been given treatment for round worms, 
two weeks after the operation. From this time he had 
suffered from bouts of acute abdominal pain, had been 
vomiting several times a day and had not had a stool 
in spite of the administration of repeated enemas. A 
diagnosis of intestinal obstruction was made, and at the 
request of the parents the child was brought to Colombo 
for operation. He was seen at 12 midnight. He was 
fast asleep, but showed a definite ladder pattern through 
the abdominal wall, with visible and palpable peristalsis, 
coming on every few minutes. The child was emaciated, . 
his skin was dry and inelastic, and his abdominal wall 
was - thin. There was a midline infraumbilica! scar. 
No lump was palpated in the abdomen. He had now 
awakened, but was quiet and apparently free from pain. 
A rectal examination showed that the bowel contained 
masses of mucus but no blood. An enema was returned 
without feces or flatus. 

The child was taken to the operating room in half an 
hour. A general anesthetic (ether) was used. The 
peritoneal cavity was opened, a long oblique skin incision 


from the right loin to the outer edge of the rectus muscle 
being used, with splitting of the underlying muscles as in 
a Mac Burney incision. There was an excess of serous 
fluid in the peritoneal cavity, and the abdomen was 



Fig. 2. — Expulsion of double barreled, loop of bowel 
from neck of intussusception. 

filled with coils of small bowel dilated to the diameter 
of a child's forearm. When the bowel was traced down- 
ward, one of the dilated lower coils of ileum was found 
to be broadly adherent to the scar of the previous opera- 
tion, but the bowel distal to these adhesions was also 
greatly dilated. When the dilated ileum was traced 
farther downward it ended in an intussusception 5 inches 




Fig. o. — Arrangement of bowel in intussusception. 

(12.7 cm.) long (fig. 1). The sheath of the intussus- 
ception was of normal color, and reduction was com- 
menced by manual pressure backward on the apex of the 
intussusception. There was a fair degree of resistance 
to reduction, and even when the neck of the intussuscep- 
tion had been gently dilated with the finger reduction 
was still difficult. At this stage there was a sudden 
expulsion of a double-barreled loop of bowel from the 
neck of the intussusception, the condition being as in 
337 
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figure 2. The double-barreled loop had been produced by 
filmy adhesions gluing the adjacent walls together. The 
rest of the intussusception was reduced without difficulty. 
The abdominal wound was dosed in layers. 

The patient stood the operation well, and although 
Ins pulse had accelerated to 130 it was of good volume. 
He made a good recovery' from the operation except for 
a little fever for two days after operation, and he left 
the hospital on March 14 completely relieved of his 
• symptoms. 

COMMENT 

It was dear that the intussusception had 
started after the treatment for round worms, 
and the increased intestinal peristalsis produced 


by this treatment had probably caused the intus- 
susception. The unusual circumstance of find- 
ing a double-barreled loop of bowel within the 
sheath of the intussusception raised the interest- 
ing question of the precise arrangement of the 
bowel in the intussusception. Careful consider- 
ation makes it appear that the only possible 
arrangement is that .depicted in the diagrams 
(fig. 3). According to this view, the condition 
commenced as an idiopathic ileoileal intussuscep- 
tion, the double-barreled looo of bowel beinc 
dragged into the s 
it advanced; 
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Anomalies. — Culp 1 observed 6 instances of 
renal ectopia in a series of 747 cases in which 
pyelography was performed. In 3 of the 6 
cases the patients had simple unilateral ectopia. 
According to Culp the anomaly was on the left 
side in 70 per cent of the cases previously 
reported. In 2 of the cases reported by Culp it 
was on the right side. The most common site 
for simple renal ectopia is the true pelvis, but 
in none of Culp’s cases was the ectopic kidney' 
situated in this region. Secondary disease was 
present in only' 1 of the 3 cases of simple uni- 
lateral ectopia, but in all 3 there were symptoms 
referable to a kidney'. In 2 cases there was 
crossed ectopia with fusion. Tliis anomaly usually 
is found on the right side, but in both of Culp’s 
cases of fused kidney the anomaly was situated 
on the left side. The lower part of the kidney 
was ectopic in both instances. One patient had 
crossed ectopia without fusion ; the kidney alsQ 
was hypoplastic. The right kidney, which was 
normally placed, had a duplicated pelvis and 
ureter and was the site of compensatory hyper- 
' — * 

This article has been released for publication by the 
Division of Publications of the Bureau of Medicine and 
Surgery of the United States Navy. The opinions and 
views set forth in this article are those of the writers 
and are not to be considered as reflecting the policies 
of the Navy Department. 

li Culp. O. S. : Renal Ectopia: Report of Six 
Cases, J. Urol. 52:420-429 (Nov.) 1944. 


trophy. The patient’s only- symptom was noc- 
turnal enuresis. Two of the 6 patients also had 
congenital anomalies of the skeletal system. 
No genital abnormalities were present, although 
these were frequent in cases reported in the 
literature. 

The fact that 2 patients had no symptoms 
referable to the upper part of the urinary tract 
and no secondary .disease and that 2 others had 
symptoms only while the superimposed disease 
existed adds support to the contention that the 
symptoms of patients with ectopic kidneys are 
usually due entirely to secondary changes. How- 
ever, the fact that 2 patients had pain that was 
reproduced by filling the ectopic pelves but did 
not have secondary disease indicates that the 
ectopia per se may in some instances be capable 
of causing discomfort. 

Gutierrez 2 drew attention to double kidney as 
. a potential source of dynamic dysfunction of the 
urinary system, which may result not only in 
painful urinary symptoms but also in repeated 
crises' of abdominal pain and gastrointestinal 
symptoms, owing to the constant insult inflicted 
on the parietal peritoneum by the adynamic 
double organ and its crossed double ureters. 
The anomaly per se, without association of visu- 
alized gross pathologic lesions, is responsible for 
these painful symptoms. Since there is always a 

2. Gutierrez, R. : Double Kidney as a Source of 
Impaired Dynamism: Its Surgical Treatment by Hemi- 
nepbrectomy. Am. J. Surg. 65:2£6-2i57 (Aug.) I94-. 



330 


ARCHIVES OF SURGERY 


understood that th/doSe'^e'e;'",^ “ a "“" ic “ <1 Iuncli » 

otr a 5 ZtSe eo^d” * 4 ^ “** * «i* 
double kidney, from which thev Issue As a rule d f 15 ““»=>«! with painful 
the dynamism of these crossed ureter, become^ ” ' ) ™"' C ,h ' “”*•» 

impaired, their rhythmic contractions are dis- 
turbed and the time of emptying is prolonged. 

Because pf the intricate nerve connections be- 
tween the kidney and the ureter, on the one 

hand and the chief ganglions of the abdomen, . „ , 1US an0 ma,y ls genern!iv si 

on the other, the crises of pam arising m an' clinical recognition most frequently 'rest 
overfilled ureter and renal pelvis are readily an incidental investigation. The trial 
transmitted to the abdominal cavity, where they - - * -* - 

may give rise to indefinite abdominal pain with 
nausea and vomiting, and the anomaly frequently 
is mistaken for appendicitis, especially if the 
double kidney and the ureters are on the right 
side. Such symptoms may completely divert the 
attention from a double kidney as the possible 
cause of the surgical syndrome. 


. j ... u.muuuiuu, uiu concnt: 

always be considered surgical, even if ti 
has a so-called normal double kidnev. 

Conroy and Walker 5 stated that c 
solitary kidney constitutes a fairlv 
anomaly and has an incidence of apprc 
1 in 1,000. This anomaly is generally si 


Admittedly, conservative operation for relief 
of associated disorders in cases of double kidney 
was performed even prior to the urographic era, 
but conservative operation deliberately under- 
taken sole!}' for correction of the impaired dyna- 
mism and faulty mechanics of the double kidney 
seldom if ever has been carried out. The author 
stressed the importance of the orthopedic sur- 


quencv of this anomaly and the finalit 
error if a single kidney is removed 
essential that pyelography be performed 
any surgical procedure on the upper par 
urinary tract. If the anomaly is discover 
dentally and if the solitary kidnev is 
there is no indication for rejecting the : 
man from military sendee. From the datr 
available, it is not possible to draw fin; 
elusions concerning the added hazard th 
anomaly may constitute in military life. C 
and Walker 3 said that the hazard is not 
Smith and Orkin 4 stated that malform 
of the kidneys and ureters arc of great c 
importance and account for about -40 per c< 
all pathologic conditions of these organs, 
gical correction of double kidneys. Every patient ^ ar £ e senes of patients (IS, 460) consecut 
suffering from repeated attacks of indefinite ab- Emitted to urologic hospitals there ucre 
domina! pain should be submitted routinely to with congenital anomalies The incidence act 

.urologic studies, in order to rule out an anom- ^ {0 ' Jlese ? ata ™ uld f 

• , f( L , is much too low. Since the introduction ot 

ous surgical condition of the kidneys. When . the incidence has been fr. 

e physiologic emptying is retarded or incom- ^ bel . ?7 (37 cent) . While the most 
ete in one or both pelves of the double organ, congmM anomly if double renal ft 

here is always evidence of a surgical condition. ^ uretei% w hjch occurred 97 times, fora clin 

elayed urograms, made one or more hours 
ter intravenous injection of the opaque sub- 
tance, are of great value in diagnosis, but an 
ad 3 ’namic condition thus revealed should always 
be confirmed by retrograde pyelography. 

Heminephrectomy or partial resection of the 
double kidney with the corresponding super- 
numerary ureter appears to be the operative 
procedure of choice and offers the best prospect 
of restoration of function and complete disap- 
pearance of symptoms. It is as simple and easy 
to cam- out as an ordinary' lumbar nephrectomy. 

This conservative procedure should be followed 
jy nephropexy’, to straighten the ureter an ^ 

secure 


pnropexy, to — . . , 

good drainage from the remaining half oi 
he double organ. Conservation of tissue is i m 
lerative whenever feasible. After opemtion ^e 
jatient should always have a complete 
ive check-up before leaving the hospital, m 


ana ureter, winui ^ **"**•■ » - — 

inddence of 1 : 190, the other anomalies occur 
often enough to warrant attention . 

Consideration of the patients in this sir 
shows that the average age was 37 year.-, tl 
males were affected slightly more trcqtirtitiy th 
females (the ratio being 250:221) and tin: t 
anomaly apparently has no predilection t 
involving either the right or the left fide. \J 
sidered together, unilateral involvement is at !rr 
four times as frequent as bilateral inrr, hrmr 
Although renal anomalies arc ccunpy m e v.i 
« healthy' existence, this is the exception t.u:. 
than the rule, as it occurred in only h i-r co- 
ot the cases. Practically am « ' 

T7^. T. F.. and WaSr-r. } H 


Solitary ^1%: Or " r J] T.' ‘ 

»*“? S^’-Ttv hW t V .fr--.-,. 


4 E C. svl Or’rir.. 

-tv o: 47! .V 

■r. f. Ur.'- 55:11-3' 
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may be encountered, but the one most frequently 
encountered is pain ; it occurred in 7S.9 per cent 
of the cases. A further study of symptoms re- 
vealed that an anomalous kidney may produce 
symptoms without the presence of associated 
renal disease. 

Of the series of patients with anomalies only 
20.5 per cent showed no associated pathologic 
changes. This observation illustrates the fact 
that a malformed kidney is especially prone to 
disease. Considered together, urinary infection, 
hydronephrosis and calculus accounted for S9 per 
cent of the secondary pathologic conditions. 

In 13S (29.2 per cent) of the 471 cases open 
surgical intervention was necessary. Nephrec- 
tomy and conservative procedures were employed 
in about an equal number of cases. 

Since anomalous kidneys are especially prone 
to disease, it is believed that only by earl} - diag- 
nosis and treatment can a good many of the 
complications be prevented or ameliorated. 

Tumors. — Abeshouse and Weinberg 5 made 
an analytic study of 63 cases of renal neoplasm 
and reviewed the literature. Renal neoplasms are 
more common in men than in women. 

Parenchymal renal neoplasms are observed 
most frequently in the sixth and seventh decades 
of life, with the exception of Wilms’s tumor, 
which is observed in infancy and early childhood. 

The most common initial symptom in Abes- 
house and Weinberg’s series of cases was pain- 
less hematuria. Next in frequency were pain 
and a tumor mass. Pain occurred in 94 per cent, 
hematuria in 81 per cent and a tumor mass in 
63 per cent of the cases respectively. This triad 
of symptoms is usually reversed in children with 
• Wilms’s tumor and in adults with inoperable 
tumors. In these patients a mass is the most 
frequent symptom. 

Retrograde pyelography was performed in 56 
cases, and a correct preoperative diagnosis based 
on the pyelographic observations was made in 
42 cases. In Abeshouse and Weinberg’s clinic 
greater reliance is placed on retrograde pyelog- 
raphy than on intravenous urography for the 
diagnosis of renal neoplasm. 

The most common urographic observations 
■ associated with malignant neoplasm are com- 
pression of one or more calices. elongation of 
one or more calices, distortion or compression 
of the renal pelvis, displacement of the ureter or 
the pelvis, dilatation of the pelvis and calcifica- 
tion within the tumor. 

5. Abeshouse. B. S.. and Weinberg. T. : Malignant 
'■ Renal Xeoplasms: A Clinical and Pathologic Study, 

Arch. Sure. 50:46-55 (Jan.) 1945. 


In cases of parenchymal neoplasm the charac- 
teristic pyelographic changes are compression 
and elongation or obliteration of one or more 
calices. In cases of pelvic tumor a filling defect 
of the pelvis is the most common finding. 

In Abeshouse and Weinberg’s series of 53 
cases in which neoplasms were treated by ne- 
phrectomy. there were 4 deaths (7.5 per cent). 
These deaths occurred after lumbar nephrectomy. 
This low operative mortality compares favorably 
with that reported in the past forty years. 

Surgical intervention is justifiable in every 
case of suspected renal neoplasm, despite the 
relatively low survival rate. Early diagnosis and 
operation increase the chance of cure. 

The following factors influence the prognosis: 
nature and duration of the symptoms ; condition 
of the patient; type, size and mobility of the 
tumor; presence of tumor thrombi in the renal 
vein and the inferior vena cava; metastasis, and 
type of surgical treatment and of irradiation 
therapy. 

The best results from the standpoint of sur- 
vival following nephrectomy were obtained in 
cases of Grawitz’ tumor, and the poorest results 
with operative treatment were obtained in cases 
of pelvic neoplasms. In cases of Grawitz’ tumor 
a three year cure was obtained in 32 per cent of 
the cases ; a five year cure in 35 per cent ; a ten 
year cure in 20 per cent, and a fifteen year cure 
in 5 per cent. 

McGee 6 stated that clinically Wilms’s tumor 
has no typical course except that it is insidious 
in its onset and relentless in its course. The 
■usual train of events is abdominal distention, 
malaise, constipation, discovery of the tumor, 
loss of weight, increase in size of the tumor and 
death from cachexia or intercurrent infection. 

McGee reported a case of Wilms's tumor. 
The patient was a girl aged 20 months who 
had lost several pounds. The routine urinalysis 
showed albumin and erythrocytes. On physical 
examination a suggestive mass was felt in the 
region of the left kidney. There was no excre- 
tion of intravenously injected dye from the left 
kidney. A nodule was present in the supra- 
clavicular region on the left side. Microscopic 
examination of this nodule revealed a malignant 
round cell neoplasm. Roentgen radiation was 
applied over the left renal area and to a sus- 
pected site of metastasis in the neck. There was 
no response whatsoever, and the condition of the 
child rapidly became worse. The tumor in the 
left renal region became more readily palpable, 
and the patient died two months after the opera- 

6. McGee, H. T. : Wilms. Tumor: A Ove Report. 

J. Urol. 52:4S9-t91 (Dec.) 1944. 
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tion. This case was unusual in that the renal 
tumor was of only moderate size. 

Hydronephrosis. — Lowry, Hayward and 
Beard ‘ stated that in cases in which hydro- 
nephrosis is due to obstruction at or near the 
ureteropelvic juncture symptoms are frequently 
absent or misleading and the physical findings 
seldom are pertinent. The obstruction produced 
by the accessory renal vessels is not always at 
the ureteropelvic juncture and may be either 
proximal or distal to this point. Obstruction of 
the renal pelvis proximal to the ureteropelvic 
juncture produces a characteristic pyelogram, 
which is unlike that produced when the vessel 
crosses at the ureteropelvic juncture. A crescent- 
shaped deformity is demonstrated by the opaque 
medium in the portion of the renal pelvis distal 
to the obstructing vessel. The authors reported 
a case of giant hydronephrosis (5,100 cc.). 

Greene, s in considering the effects of ureteral 
dilatation on tire ureter and the kidney, stated 
that in normal dogs the time required for indigo 
carmine to appear in the urine is two to three 
minutes. In spite of all variations of technic, 
delineation of the normal urinary tract of dogs 
by excretory urography is poor; the urinary 
tract can be visualized satisfactorily by retro- 
grade pyelography. As determined by delayed 
roentgenography, the renal pelvis will empty 
itself completely in three minutes. 

Moderate dilatation of the ureter of dogs (9 to 
11' F.) results in decrease of the rate and ampli- 
tude of ureteral contractions, decrease of the rate 
of transmission of urine down the ureter and 


and the possibility of its complete eradication 1 
surgical treatment when it has reached the ope 
stage. The profound changes in standards < 
living produced by the war have increased tl 
incidence of all forms of tuberculosis, and it . 
reasonable to expect that this increase will 1 
observed in renal as well as in other forms c 
the disease. It has been abundantly demonstrate 
from the time of Albarran that in cases of un 
lateral tuberculosis of the kidney removal of tli 
affected kidney will result in complete cure. I 
80 to 90 per cent of cases of renal tuberculosa 
which is a blood-borne infection, the disease i 
unilateral, the original lesion being in the lung 
the lymphatics or the bony system, in which i 
may have become quiescent. So long as the retin 
lesions remain closed, that is, isolated within tli 
renal parenchyma and expressed only by tuber 
eulous bacilluria, without other symptoms wit! tit 
the urinary tract, the}’ may lieal without surgical 
treatment. Once they have opened into the ex- 
cretory apparatus, however, no treatment cxccp' 
nephrectomy will be effective. It is these oper 
lesions which constitute tuberculosis of the hid 
ney. By the time a lesion becomes ojxm, tin 
pathologic process is well established; it In- 
destroyed the parenchyma of the kidney and hai 
formed typical caverns, such as are seen in |>yo 
nephrosis. 

In the surgical management ot renal tubercu- 
losis one must also consider the surgical lesion- 
that may involve the ureter and the urinary 
bladder, which will demand further treatment. 
Two types of tuberculous ureter can be demon- 


nsmission of urine down the ureter and Two types of tuberculous urcicr can w. 
proved unilateral visualization of the urinary strated preoperatively : (I) the hydroureter am 
ract by excretory urography. Wide dilatation the megaJoureter, in which there is a u,,c ? 
of the ureter of dogs (14 to 16 F.) results in ureterorena! reflux, and (2) the ureter winch ij 
ureteral hypertonicitv, which acts as a functional the site of infiltration and severe "rccri is . 
obstruction «„d produces acute pydectasis and •- - — >*-** ** « « * **** '‘ S 
reterectasis. Repeated wide dilatation of the 
ureter produces permanent hydronephrosis and 
hydroureter. 

The characteristic histologic picture of a hydro- 
nephrotic kidney which results from ureteral 
- dilatation is scattered regions of tubular dilata- 


is so greatly indurated that it can _ 

rectal or vaginal palpation. For both ot thr-c 
types combined wetcronepUrcctomy by two sepa- 
rate incisions is the procedure ot choice, \\ hr.i. 
however, an advanced lesion ot the 
covered in the course ot nephrectomy the 
incision should be prolonged to mclm.e «n - -- 
ectomy. This total 


tuberculous it my- 


UUaLaUUU lO *'”25 

tion and collapse. The histologic changes in the eemmy. , ncnt cure. It f. 

ureter which result from dilatation are loss of simp c a ' , * zc t | mt if the ureter r- 
mucosa, edema of the submucosa, stretching and port** to e V ^ 

rupture of the smooth muscle and widespread renamed in 

hemorrhage. . 

Tuberculosis. — Gutierrez 3 emphasized the im- 
portance of early diagnosis of renal tuberculosis 

— Tt ZT v c ■ Harvard, J. C, and Beard, D. E. : 

7 . Lowrj,> u > - hros ; s Caused by Acessorv 

The Diagnosis - 52r 492-495 (Dec.) 1944. 

Renal Vessels J. Uro^ 5 ^ Urelera! I Ch 

8. Greene, L. h-- WW r Urol. S2:a9 
Induced by Dilating the Dreter, J- 

(Dec.) 1944. 
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following nephrectomy have been attributable to 
this oversight. 

In the 10 to 20 per cent of cases in which 
disease is bilateral, the disease is of two prin- 
cipal types: 1. Only one kidney has undergone 
destruction of the papillae, calices and paren- 
chyma, while the organ of the opposite side is 
normal urographically, although the catheterized 
specimen of urine discloses excretory tuberculous 
bacilluria. Removal of the destroyed kidney is 
obviously indicated. 2. The destructive process 
is far advanced and can be demonstrated in the 
retrograde pyelograms of both kidneys. In such 
a case no operation seems to be indicated unless 
a large pyonephrotic kidney is present. This 
calls for drainage by a simple lumbar nephros- 
tomy, to relieve symptoms and prolong life. 

It is well to emphasize that the sulfonamide 
drugs have no effect on the tubercle bacillus, 
and no time should be wasted in their use or 
in other forms of palliative treatment. After 
nephrectomy, however, the patient should be sub- 
mitted for a considerable time to a proper dietetic 
and hygienic regimen, medical care and rest, 
preferably in a sanatorium. There will be no per- 
manent cure of renal tuberculosis until the pri- 
mary focus within the kidney has been removed. 
The curability after nephrectomy is high ; the 
operative mortality is low. The prognosis on 
the whole is excellent for a permanent cure. 

Renal Operations. — Mathe 10 reviewed 247 
consecutive cases in which nephrectomy was 
performed. It is his opinion that the low mor- 
tality and morbidity of nephrectomy can be still 
further reduced by the judicious choice of the 
method, based on the individual case. Use of 
the extraperitoneal approach, careful operative 
technic and adequate preoperative and post- 
operative care are important factors. 

Malignant lesions of the kidneys demand 
clamp nephrectomy and removal of the perirenal 
fat in its entirety. Early clamping of the pedicle 
minimizes metastasis and produces the highest 
percentage of clinical cures. When rapid termi- 
nation of the operation is required because of 
shock or when friable renal tissues cannot be 
safely ligated, clamps should be left in place. 
Secondary hemorrhage never followed their re- 
moval in the author's experience. 

Clampless nephrectomy is performed when- 
ever it is technically possible to ligate the pedicle, 
except in cases of malignant lesions, because it 
is accompanied by less shock and fewer eompli- 

10. Mathe, C. P. : Evaluation of Different Types of 
Xcphrcctomy : Review of 247 Cases, J. Urol. 53:S5-96 
(Jan.) 1945. 


cations. Subcapsular nephrectomy and. rarely, 
nephrectomy par morcellement are the only meth- 
ods of extirpating a diseased kidney that cannot 
be dissected free from surrounding structures. 
In extremely debilitated candidates for nephrec- 
tomy a two stage operation offers the best results. 
In some instances it has spared the kidney. 

Nephroureterectomy is indicated for destruc- 
tive renal lesions associated with megaloureter, 
for primary carcinoma of the renal pelvis, for 
primary carcinoma of the ureter, for calculous 
and cystic ureteritis and for renal tuberculosis 
associated with extensive ureteritis. As per- 
formed by Mathe. it is aseptic throughout and 
is as well tolerated as the simpler types of 
nephrectomy. 

Abeshouse 11 reviewed 2.298 reported cases in 
which renal disease was treated by decapsulation, 
and he reported 10 cases which he had observed 
personally. 

Decapsulation is an operation of unquestion- 
able merit in carefully selected cases. The 
opferation is never curative but only palliative; 
it restores or improves renal circulation and 
secretion. From the extensive reports in the 
literature, it is apparent that definite indications 
and contraindications have been established for 
decapsulation in cases of various renal diseases. 
The two chief indications for decapsulation are 
progressive oliguria and anuria. Pain and hema- 
turia mav also serve as indications for operation 
in certain selected cases. Decapsulation should 
not be attempted until appropriate medical treat- 
ment has been given a thorough trial. The best 
results with decapsulation are obtained when the 
operation is performed early. Poor results not 
infrequently are due to the fact that the opera- 
tion is employed as a desperate final measure 
when the patient is moribund. 

Acute glomerulonephritis is ordinarily amen- 
able to medical treatment. However, surgical 
intervention is indicated in certain cases in which 
the disease has failed to respond to conserva- 
tive therapy. Decapsulation should be performed 
within twenty-four hours after the onset of anuria. 
Early operation is also indicated in cases of pro- 
gressive oliguria, increasing edema and rising 
blood pressure. Pain and hematuria accompany- 
ing acute glomerulonephritis and uninfluenced by 
medical treatment may require decapsulation. 

Decapsulation is contraindicated in cases of 
chronic nephritis (Bright's disease) unless 

11. Abeshouse, B. S.: Renal Decapsulation: A Re- 
view of the Literature and a Report o: Ten Cases. J. 
Urol. 53:27-S4 (Jan.) 1945. 







ss L'SS'ii* si""™ 0 ,?" “ « - »-* ■*. c, 

Decapsulation has yielded excellent results in Jected me'ch™ ™ Hmf ““"S '° "" 
the treatment of pain (nephralgia) and hema- £3 ,,T, „ j f*™» , nephrotomv, 
turia associated with acute « chfon c SLeX f”, Z^l ‘ ™"' ot tre “8 « 

32 "'“ * «« *ype”e ?SsS^rr:^»i Ei 

unaffected by the usual conservative measures. 

This procedure is seldom indicated 


m cases 

of acute pyelonephritis, in view of the success 
attending conservative treatment, including sul- 
fonamide therapy. 

Uniformly good results are obtained by decap- 
sulation and nephrolysis in cases of chronic 
perinephritis. After the diagnosis has been estab- 
lished, early operation is advisable, in order to 
prevent constrictive changes in the kidney and 
ureter. 

Operation is rarely indicated in cases of gen- 
uine lipid nephrosis, notwithstanding the good 
results reported in the relatively few cases in 
which tire operation has been employed. Opera- 
tion should be restricted to cases of persistent 
edema and increasing albuminuria or to cases in 
which recurrent nephritis does not respond to a 
high protein diet and to thyroid extract. 

Excellent results have been obtained by decap- 
sulation in the treatment of resistant pseudo- 
nephrosis, that is, the nephrotic stage of chronic 
parenchymatous nephritis. 

Decapsulation is contraindicated in the treat- 
ment of tubular nephrosis associated with bichlo- 
ride of mercury poisoning. The best results 
■follow the early and complete removal of the 
oison from the gastrointestinal tract by gastric 
avage and cecostomy in conjunction with intra- 
venous administration of fluids. When oliguria 
and anuria develop despite these measures, early 
decapsulation may prove invaluable. 


decapsulation, which was designed to er 
ate between the cortex and the fatty capsule r 
anastomotic network to produce better circttl. 
tion in the parenchyma, were both based on fa!, 
ideas. Yet decapsulation is in fact a sound pn 
cedure in the treatment of glomerulonephriti 
but for another reason. This became appnrei 
when Volhard s new conception of anuria an 
glomerulonephritis proved that operation on tl 
sympathetic nervous system is able to modi! 
the angiospastic component of nephritis hv <h 
nervating the kidney, at the pedicle, capsttlt 
aorticorenal ganglion or in the splanchnic nerve 
proper. 

All forms of nephritis can be reduced to !l; 
common denominator of hematogenous infection 
of the kidney and their results. Nephritis i 
essentially an arteriolocapillaritis of the gfomeru! 
with secondary degeneration of the tubules. TIi 
results of the progressive ischemia arc sclernd 
and degeneration of the secretory elements of tli 
kidney, in other words, renal insufficiency. Tim 
nephritis begins with infection and terminate 
with uremia. Between these poles there h v.v 
cular disease of the kidney, sometimes latent am 
almost symptomless over a long period, it is it 
this intermediate phase, in which the lesions ar 
still not very extensive and in which antpospasti 
symptoms predominate, that operation on lit 
sympathetic nervous system is indicated. In wlmt 
ever form this type of operation is used, the am 
is to achieve active and permanent vasodilatati< t 
of the kidney, suppression of the angiospasm .w 


Decapsulation is indicated in cases of persistent improvement of the circulation and of the tmtri 


oliguria or anuria, following sulfathiazole or 
sulfapyridine therapy, after presence of calculi 
or concretions in the pelvis or the ureter has 
been ruled out by cystoscopy and ureteral 
dilation. 

Early decapsulation has proved an effective 
method of combating the anuria associated with 
the post-transfusion type of nephrosis. 

Decapsulation alone or in conjunction with 
denervation has been ineffective in the treatment 
of hypertension due to primary arterial disease 

of the kidneys. 

Unilateral decapsulation is relatively s.mple 
and can be easily carried out through the usual 
oblique or curved incision within fifteen to twenty 

minutes. ^ that the history of the 

operative treatment of nephritis reveals how sur- 


h«u 

of the rytidrmr. 

due to i-chemia, and 
What 


tion of the epithelial cells. 

Painful nephritis and hematiiric wphnii 
plainly the vasomotor cause 
the pain, as a rule, is 
both the pain and the hematuria arc relievo) 
denervation of the capsule. What "p-rati' 
accomplishes in cases of nephrite is supp.r^i' 
of the vasomotor component, through r.ip- m 
sympathectomv. Results have been tugnly !)'- 
fvin <r and have proved permanent. 
totnv is the best mean- of bringing nutnuo.. ■ 
the epithelial cells, of retarding to i . 
proving secretory function and , 

pain and hematuria by decrease: ■ • 

hypertension. 


12 . Dm 
phritis. Arch. 
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Renal Hypertension. — Bumpus 13 reported a 
case of renal hypertension in which the patient 
was a man 27 years of age, who had had re- 
curring headache and a systolic blood pressure 
of 220 mm. Intravenous pyelograms showed a 
normal functioning, hypertrophied right kidney. 
No evidence of dye was seen in the left renal 
area. On systoscopic examination it was found 
that catheters could be passed up both the right 
and the left ureter without obstruction, although 
the left ureter was smaller than normal. There 
was no excretion of phthalein from the left side ; 
on the right, excretion was better than normal. 
A pvelogram of the left kidney showed some 
dilatation of the calices and pelves. A pvelogram 
of the right kidney was normal. A nephroureter- 
ectomy was performed, and the blood pressure 
dropped from 220 to 130 mm. The pathologic 
diagnosis was stenosis of the distal end of the 
left ureter with associated hydroureter and 
hydronephrosis. On the eighth postoperative day 
the patient had a severe attack of dyspnea ; he 
died six days later. During these six days, the 
value for the nonprotein nitrogen was greatly 
elevated and the urinary output decreased con- 
siderably. Necropsy revealed thrombosis of the 
remaining right renal artery. The interesting 
clinical point is that the thrombosis of the re- 
maining right renal artery was sufficient to repro- 
duce the hypertension. The remaining accessory 
artery permitted enough renal tissue to function 
so that the fluid balance was well maintained. 

URETER 

Tumors. — Vest 14 reported 3 cases of pri man- 
benign tumor of the ureter. Instead of routine 
nephroureterectomy, conservative operations were 
performed. The local tumor and the surrounding 
ureteral wall were excised so as to preserve the 
kidney. The preoperative, operative and post- 
operative observations confirm the impression 
that the tumors were localized and were benign. 

A stud\' of the literature revealed the follow- 
ing facts : The majority of ureteral tumors are 
malignant. Benign tumors of the ureter do occur. 
Diagnosis of ureteral tumors is more often not 
made (but in the future this need not be true). 
Benign ureteral tumors metastasize rarely, if 
ever, but sometimes are implanted lower and 
in the bladder. The majority of benign tumors 
are not multiple and occur in the lower part of 
the ureter. Only in rare instances can they be 

13. Bumpus. H. C., Jr.: A Case of Rena! Hyper- 
tension. J. Urol. 52:293-299 (Oct) 1944. 

14. Vest. S. A.: Conservative Surgery in Certain 
Benign Tumors of the Ureter, J. Urol. 53:97-121 
(Jan.) 1945. 


distinguished from malignant tumors preopera- 
tively. Benign tumors occur as epithelial tumors 
which show no histologic evidence of malignancy 
or as polyps made up of benign stroma with a 
transitional epithelial covering. The treatment 
of benign tumors reported in the literature has 
been, in the main, nephroureterectomy, as for 
malignant tumor. A number of illogical pro- 
cedures have been carried out. 

Vest concluded that urologic surgeons should 
carefully consider a localized ureteral tumor from 
the clinical, roentgenologic and pathologic stand- 
points before destroying the kidney. By so doing, 
they can occasionally save a needed kidney. 
Nephroureterectomy is not a routine procedure 
for all tumors of the ureter. The decision be- 
tween nephroureterectomy and conservative man- 
agement should be made by competent urologic 
surgeons and pathologists. Such conservative 
therapy in other hands would be most ill advised. 

BLADDER 

Calculi . — Love 15 reported a case in which a 
woman passed a large vesical calculus by way 
of the urethra. There are a few references in 
the literature to spontaneous passage of calculi 
through the female urethra. The instances cited 
include 1 case in which a woman passed two 
calculi weighing 40 and 105 Gm. respectively 
and another case in which a woman aged 18 years 
passed a calculus weighing 4 ounces (115 Gm.), 
which caused a urethrovaginal fistula. 

Vesical calculi in females are usually due to 
introduction of a foreign body into the bladder. 
The foreign body becomes coated with phos- 
phates as a result of secondary cystitis. The 
specimen in the case reported by Love was a 
primary oxalate calculus, and the stone measured 
5)3 inches (14 cm.) in circumference and 1=3 
inches (4 cm.) in diameter. The ability of the 
female urethra to dilate so that a stone of this 
size can pass without causing more than tem- 
porary disability is amazing. 

The patient was referred to the hospital as 
a woman in labor. She had noticed urinarv 
frequency for some time and had had some 
abdominal pain and discomfort. Examination 
revealed a distended bladder. On vaginal exam- 
ination a hard mass could be felt in the region 
of the urethra. Further investigation revealed 
a stone which blocked the urethra. The stone 
passed voluntarily, and the passage was followed 
by transient incontinence of urine. The patient 
did her best to exonerate her physician for his 

13. Love, if.: A Large Vesical Calculus' Passed per 
(Female) L'rethram. Brit. _T. Surg. 32:323-324 (Oct.) 
1944. 
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erroneous; diagnosis of pregnancy by stating that 
she felt as if she were giving birth to a hedge- 
hog. & 

T tanors.- 


-Jewet t 1C considered ureterointes- 
tina! anastomosis in two stages for carcinoma 
of the bladder and reported 33 cases. His modi- 
fication of the operative technic has simplified 
the procedure. The most important measures 
to be adopted at the first stage are ( 1 ) prophy- 
laxis of adhesions and ( 2 ) proper fixation of 
the sigmoid colon containing the ureter. The 
second stage includes ( 1 ) adequate mobiliza- 
tion of the sigmoid colon containing the ureter, 
( 2 ) calibration of the intramural ureter, ( 3 ) 
avoidance of tangential cut with the electrode, 
(4) establishment of an ostium of adequate 
length and (5) prevention of subsequent leak- 
age from the emerging ureteral stump by treat- 
ment with phenol and alcohol and by triple 
igation. 

No statement was made in regard to ultimate 
:ure, because in all of the cases of carcinoma 
>f the bladder less than five years had elapsed 
ince total cystectomy was done. The results 
a Jewett’s series of 33 cases, observed during 
be last four }’ears, demonstrated the soundness 
f the basic principle involved in two stage ure- 
trointestinal anastomosis. In his last 10 cases, 
t which the modified technic was employed, 
aly 1 death occurred; this was due to hemor- 
iage from unrecognized pulmonary metastasis, 
i properly selected cases uneventful conva les- 
nce and subsequent normality of the upper 
rt of the urinary tract are contingent on tech- 
;ai perfection in the practical application of 
is two stage procedure. 

Graves and Thomson !r stated that total cys- 
:tomy for carcinoma is an operation which 
juld be used in cases in which complete ex- 
pation of the malignant disease may be accom- 
shed by total removal of the bladder itself, 
stectomy should be performed with the intent 
cure and under conditions which render cure 
;sible. It should not be selected as a means 
palliation when there is obvious spread of 
tumor beyond the limits of the vesical wall. 

leaves and Thomson have performed this 
ration in 28 cases, and they believe that cys- 
omy is a valuable procedure and that the 
ire will find it employed more often and with 


increasingly satisfactory results. The first 
the -b patients was operated on in 1033 
the time of writing (1944) 13 of the group «, 
Ining and free from malignant disease a* , 
as could be determined. The period of 
since cystectomy varied from one month to > 
and one-half years. Of the last 20 pa tit, 
operated on since 1939, 11 were living and h 
no apparent evidence of recurrent carcino" 
The indications for cystectomy have becoi 
definite and clearcut. First, there should 
reasonable assurance, based on every possil 
form of investigation, including abdominal e 
ploration, that there 'is no distant metastasis a 
that removal of the bladder and its ndjac 
structures will completely remove the ve>,, 
tumor. The age and general condition of f 
patient should be such as to permit him to 
vive the operation and live to enjoy its benef 
for a significant period. Graves and Thorns' 
adopted a tentative upper limit of 69 years f 
this procedure and hesitated to advise cvstector 
for older patients. 

Multiple tumors, often of low grade mali; 
nancy, call for cystectomy when they invob 
so much of the vesical mucosa that local reso 
tion is impracticable and destruction by elect, 
coagulation and radium will virtually dcstrr 
the bladder itself. High voltage roentgen tlx 
apy should not be relied on in most instaiio 
as a method of cure. Its use may be attend 
with actual disadvantage when operation late 
becomes necessary. This is particularly true 1 
ureterointestinal anastomosis, which may be nr 
versely affected by roentgen therapy. pr«baW 
as a result of the fibrosis which it p roduers 1 
the walls of the bowel and ureter. 

Extensive infiltrating carcinoma, still omfim 
to the bladder, also is an indication for ry-in 
toniv, since radium and roentgen rat - mini!' 
do not cure tumors of this type and sitter \, n 
excision is equally ineffective in mo-t ca- 
Tumors of the outlet of the bladder, parwr:,,Tr 
those which overlie the prostate gland m men 
also are an indication for cystectomy 
electrocoagulation and irradiation -im- J 

prowi 
useful ties 


destroy the growth in tlii* region wii. -erv.m, 
usefulness of the h. av.tr. 


ary! 


hoth tire: 
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equate renal function as well as on the cure 
the malignant disease. 

In order to obtain full information as a basis 
■ selection of the best method of treatment 
the individual case of vesical tumor. Graves 
d Thomson have adopted routine studies which 
2 insisted on before a final evaluation is made, 
lemia readilv corrected by transfusion may 
of little importance: anemia is ominous if 
fails to respond to treatment or if it cannot 
explained by hematuria alone. Estimations 
renal function by excretion of phenolsulton- 
ithalein and bv chemical examination of the 
30 d ■ are a basic necessity. Roentgenologic 
animations are made of the thorax, the ab- 
mien and any other region of localized pain, 
travenous pyelograms are important and al- 
ays should lie obtained when renal function 
is been found sufficiently good to render this 
'ocedure safe and informative. The choice 
i treatment will be greatly influenced by the 
nowledge thus gained concerning the function 
: the kidneys and the state of their excretory 
issages. 

The final evaluation with reference to the 
mice of therapy is made at the time of evsto- 
'opic and rectal examination with the patient 
nder spinal anesthesia. Graves and Thomson 
:gard this routine use of anesthesia as the most 
elpful advance that they have made in the 
didy of carcinoma of the bladder. The patient 
i relaxed and comfortable; the surgeon is not 
urried and the filling and emptying bladder 
lay be watched at leisure. The nature, site 
ad extent of the tumor may be determined 
letter with the patient under anesthesia than 
n any other way. More of the bladder is 
)r ought into view, and the relations of the neo- 
plasm to the ureteral orifices and the vesical 
>utlet are much more accurately defined than 
vould otherwise be possible. 

Most important information with reference 
0 the possibility of cystectomy is obtained by 
he rectal examination with the patient under 
aesthesia. One learns in this way the true 
' ze of the tumor, its palpability, the degree of 
ts infiltration through the wall of the bladder, 
he movability of the mass and its distance from 
he rectum and the lateral walls of the pelvis. 
3ne may discover evidence of extension of dis- 
ease or of local metastasis that lies beyond the 
reach of the finger in an unanesthetized patient. 

If cystectomv has been decided on as the 
treatment of choice, the patient is prepared for 
removal of the bladder after provision has been 
made for diversion of the urinary stream by a 
method suited to his needs. He is prepared 


with sulfonamide drugs, and blood for transfu- 
sion is ready at the time of operation. The 
rectal tube is inserted, a step which is important 
if ureterointestinal anastomosis has been per- 
formed previously, because a distended rectum 
is easily injured. Spinal anesthesia by the con- 
tinuous method of administration is used ; Graves 
and Thomson consider this technic invaluable. 
An extensive suprapubic incision is made and 
extended downward over the symphysis pubis 
far enough to insure adequate exposure. As 
the first step in the actual cystectomy, the peri- 
toneum is dissected from the dome of the bladder 
except in cases in which the tumor occupies 
the peritonealized portion of the organ; in these 
cases the adjacent peritoneum should be removed 
with the specimen. As the dissection proceeds 
downward, further vascular attachments are di- 
vided until the lateral separation of the bladder 
is complete to the region of the vesical neck. 
The last blood vessels to be divided are found 
posteriorly beneath the bladder and lateral to 
the rectum on each side. Drainage is employed, 
and the drains are removed from seven to four- 
teen days after the operation. 

Scholl 16 reported a case of xanthoma and 
carcinoma in a diverticulum of the urinary blad- 
der. Xanthomas are yellowish, benign, flat 
growths, considered by some authors to be neo- 
plasms and by others to be connective tissue reac- 
tions following the collection of cholesterol esters 
of the cells of the affected site. Xanthomas most 
commonly occur in the skin but occasionally are 
found in the internal organs and only rarely in 
the urinary bladder. The patient, a man aged 
59 years, complained of long-continued hema- 
turia. Cystoscopic examination revealed the 
opening of a diverticulum in the base of the 
bladder, just above the left ureteral orifice. The 
blood was seen welling up from the opening. 
The most striking condition in the bladder was 
a grayish white, tumor-like mass which extended 
from the diverticular opening onto the floor of 
the bladder. With the patient under spinal anes- 
thesia, the bladder was opened. The diver- 
ticulum was dissected out, and a segment of 
the vesical wall containing the sac and the 
grayish white region was resected. A large 
papillary carcinoma was found on the anterior 
surface of the diverticulum. Microscopic exam- 
ination of the yellowish plaque revealed xan- 
thoma, and examination of the larger papilloma- 
tous growth revealed a typical papillary card- 
noma of a moderate degree of malignancv. The 

IS. Scholl, A. J. : Xanthoma and Carcinoma in a 
Diverticulum of the Urinarv Bladder, J. Urol. 52:305- 
30S (Oct.) 1944. 
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wound healed readily, and two years later there 
»<> recurrence of the le.sion. 

1 Joining and t.iudskog ” reported a ca«e of 
papillomatosis of the bladder. There was meta- 
.'•tatte involvement of the entire urethra; subse- 
quently metastasis occurred in the right lung. 
Ihe metastatic lesions of the urethra and the 
!mu,' were treated .successfully by excision of 
the penile urethra and pneumonectomy. Al- 
thotii-ii at the time of writing the primary lesion 
has Iktu fully under control for thirteen vears, 
metastasis has occurred in the right ilium, and 
other metastasic lesions of hone probably will 
develop. The histologic classification of papil- 
lomas of the bladder gives no opportunity for 
optimism in regard to their inherent tendency 
to metastasize. The justification of eradication 
of a solitary distant metastatic lesion is relief 
of symptoms and prolongation of life. 

Congenital Obstruction of the l 'cssca! Keck . — 
Pace stated that congenital obstruction of the 
vesical neck may he present in infants and chil- 
dren who have a chronic or recurrent infection 
of the urinary tract. Frequency of micturition, 
straining, urinary incontinence and enuresis are 
suggestive symptoms of obstruction of the vesical 
neck. Coincidental anomalies of the upper part 
of the urinary tract may exist. Congenital 
obstruction of the vesical neck will damage the 
renal parenchyma if allowed to persist. The 
obstructing tissue may be removed transure- 
thrallv with little risk to the patient and with 
most gratifying results. 


T prostate gland 

Carcinoma. — Young :i stated that statistics 
tow that carcinoma of the prostate occurs in 
at least 14 per cent of all men past 44 years 
of age. It is three times as common in men 
s carcinoma of any other internal organ. 

In half of the cases carcinoma of the prostate 
is associated with prostatic hypertrophy. The 
two lesions are distinct in origin. Hypertrophy 
begins in the lateral and median lobes imme- 
diatelv adjacent to the urethra and rarely in- 
volves the posterior lobe, whereas carcinoma 

19. Doming, C. L„ and L'mdskog, G. £.: Papil- 
lomatosis of Bladder and Entire Urethra; Infiltrating 
Cancer of Bladder; Late Pulmonary Metastasis; Suc- 
cessful Pneumonectomy, J. Urol. 52:309-318 (Oct.) 

1944. 

on p a ce J. M. : Congenital Bladder Neck Obstruc- 
tion," Texas State j. Med. 40:322-327 (Oct.) 1944. 

21. Young. H. H.: The Cure of Cancer of the Pros- 
tate by Radical Perineal Prostatectomy (Prostato- 
Seminal Vesiculectomy) : History, Lrtera‘me ^nd ^a- 
tfst.es of Young’s Operat.on, J. Urol. 53.188--a6 (Jan.J 

1945. 


begins in the posterior lobe in a large percentage 
of * ,c cases . and . ls “sty* palpable by rectum. 

Ihe medical literature in recent years has 
teen filled with a long series of cases in which 
patients with prostatic disease have been treated 
by transurethral resection, but there is not z 
single report of an attempt to cure carcinoma 
by the radical operation. In nearly 50 per cent 
of Young’s cases the patients were cured bv 
his radical operation. 

N oting noted that several surgeons in the 
United States and abroad have tried to simplify 
his operation. Merely to remove the prostate 
with its capsule and the seminal vesicles without 
the anterior layer of Denonvilliers’ fascia is no; 
sufficient. Efforts to make the operation easier 
and less radical and to preserve a portion of 
the apex of the prostate, as was done by Belt, 
or to preserve the internal sphincter and muscle 
of the trigone, as was done by Geraghty, rob , 
the operation of much of its radical character. 

In a series of 184 cases there have been twelve 
deaths. AH but 1 of these deaths occurred in 
cases in which Young did the operation, hut a 
fair analysis shows that most of these occurred 
in the early days of the operation, when he was 
endeavoring to make the technic more and more 
radical in an effort to cure some patients who 
had deep-seated carcinoma. There has been 
one series of 54 cases without a death. 

By the present technic of closure of the wound, 
normal micturition and complete urinary control 
have been obtained in almost every case. 

Even in those cases in which there has been j 
a local recurrence or bony metastasis at some 
period after Young’s radical operation, there has 
been on!v 1 case in which obstruction to micturi- 
tion was due to recurrence. Stricture has de 
veloped in a few cases, but this has been relieve 
by passage of filiforms and followers. 


In order to show the type of case in which 
the radical operation will effect a cure low* 
has giveri the history of 38 patients followed 
from five to twenty-seven years. There was no 
evidence of recurrence or metastasis in any ° 
these patients. Of the 38 patten* 11 
to 59 years old, 20 were 60 to ® “J 


I 


70 to 79 vears old and 2 were SO to 

* - • ‘ — 82 


3 were 

years old. The oldest patient was 
of age and the youngest a I years. 
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inence during the day but complete control 
it night. In S cases the patients had perfect 
:ontrol at night, and during the day there was 
mly occasional escape of a few drops of urine, 
lenerally on sudden movement or coughing. 
Many patients did not even wear a pad. and 
lot one found it necessary to use a urinal. All 
if the 11 patients were operated on a number 
af years ago. Twenty-seven of the cured patients 
iad perfect urinary control, night and day, with 
not even leakage of a few drops. Xot one had 

0 wear a pad. and for practically every patient 
■he urinary interval and stream were normal. 

Colston 22 considered the surgical removal of 
the prostate gland for carcinoma. From 1904, 
'vlien Young, first performed bis radical opera- 
tion. until 1939. radical operations were carried 
iut on SS patients in the Brady Urological In- 
stitute of the Johns Hopkins Hospital. One 
sase has been excluded because the prostate was 
tound to be the site of an extensive tuberculous 
disease, which was mistaken clinically for car- 
cinoma. Of the 87 patients operated on for 
early carcinoma 5 died in the hospital, a mor- 
tality of 5.8 per cent. Critics of the radical 
operation have particularly emphasized the high 
mortality which occurs as a result of this opera- 
tion, but certainly this mortality rate compares 
favorably with that of complete extirpation of 
malignant disease in other regions of the body. 

Of the 81 patients who survived the operation 
(which was performed, it must be remembered, 
at varving times between 1904 and 1939) 39 
(48.2 per cent) lived five years or more with-, 
out evidence of recurrence and/or metastasis, 

1 (1.2 per cent) was living at the time of writing 
but had roentgenographic evidence of metastasis, 
29 (35.8 per cent) died within five years with 
recurrence and/or metastasis and 12 (14.8 per 
cent) died of intercurrent disease within five 
>ears with no evidence of recurrence and/or 
metastasis. If the last group is disregarded, the 
f* v e year survival rate without evidence of recur- 
ren ce and/or metastasis is 56.5 per cent. 

For the 22 living patients without recurrence 
an d/or metastasis the period of survival after 
operation is as follows : five years for 6 patients. 
;' x years for 7, seven years for 2. eight years 
IQ r 1. nine years for 2, ten years for 1, eleven 
years for 1, twelve years for 1 and fourteen 
lears for 1. Seventeen patients died of inter- 
current disease without evidence of recurrence 
and/or metastasis after living five years or more 
ufter operation. 

f-°hton, J. A. C. : Surgical Removal ot Cancer 
at the Prostate Gland: The Radical Operation, J. A. 

’■ A - 127:69-72 (Jan. 13) 1945. 


It has been the custom in Young’s clinic for 
the examining physician to record his impression 
of the possibility of cure by radical operation 
in all cases of carcinoma of the prostate, and 
the operating surgeon similarly gives his im- 
pression of the prognosis in the operative note. 
With this information at hand, it has been pos- 
sible to divide the 81 cases into two groups, one 
comp*rising 61 in which the prognosis was good 
and the other comprising 20 in which it was 
poor. Of the patients who had a good prognosis 
19 (31.1 per cent) are living without evidence 
of recurrence and/or metastasis, from five to 
fourteen years after the operation, and 1 (1.6 
per cent) is living but has roentgenologic evi- 
dence of metastasis to the humerus. Fifteen 
(24.6 per cent) have died of intercurrent dis- 
ease without recurrence and/or metastasis from 
five to twenty-seven years after the operation, 
9 ( 14.S per cent) have died of intercurrent 
disease without recurrence and/or metastasis 
within five years after the operation and 17 (27.9 
per cent) have died of recurrence and or metas- 
tasis from a few months to fourteen years after 
the operation. 

Of the 20 patients on whom the radical opera- 
tion was undertaken with a poor prognosis for 
ultimate cure, 3 (15 per cent) are alive without 
evidence of recurrence and/or metastasis five, 
six and seven years respectively after the opera- 
tion. 

Bumpus. Massey and Xation 22 stated that 
the results of orchiectomy on 25 patients with 
carcinoma of die prostate confirm the impression 
that temporary relief accrues to almost all pa- 
tients. Forty- per cent of the patients who have 
been observed for a year or more after orchiec- 
tomy have had recurrence of symptoms. It is 
to be anticipated that a relapse eventually will 
occur in all the patients. It therefore remains 
to regulate better the use of orchiectomy and 
estrogens. These means of therapy probably 
should not be used until symptoms of an ad- 
vanced malignant condition are manifest, and 
dien they should be used separately and in suc- 
cession rather than in conjunction. 

Alyea 24 noted that regression of the local and 
metastatic growth of carcinoma of the prostate 
after castration or endocrine therapy occurs in 
the majority- of cases. Immediate clinical im- 
provement is observed in most cases. Questions 
of interest now are: How long will the im- 

23. Bumpus, H. C.. Jr.; Massey. B. D., and Xation. 

E. F. : Experience with Orchiectomy for Carcinoma 
of the Prostate, J. A. M. A. 127:67-6S (Jan. 13) 1945. 

24. Alyea, E. P. : Early or Late Orchiectomy for 
Carcinoma of the Prostate. J. Urol. 53:143-153 (Jan.) 
1945. 
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pear, the interval of time between resections 
is increased. Treatment with estrogens after 
transurethral resection is also being given to a 
group of patients who do not show evidence o? 
metastasis, to see whether the course 'of the 

er a sub- 
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palliative effects of castration if the latter pro- 
cedure should become necessary for control of 
symptoms later on. 

Rathbun ~ r ’ stated that orchiectomy for car- 


provcuen, last? Will life expectancy he pro. 
t""Ktd. \\ Inch is preferable as primary ther- 
apy, use of dictliylstilhe.strol or castration? Will 
early orchiectomy prevent or retard metastasis? 

In Ifb of the 110 cases reported by Alvea UUU1; 

more than six months had elapsed since orchiec- disease can be appreciably altered ovi 

tomy. In 25 jxtr cent of the 103 cases the stantial period.^ Emmett and Greene are inter- 

patients died within two years after the opera- es,e( I in knowing whether preliminary estrogenic 

tion. In *10 cases two or three years had elapsed therapy in such cases will tend to nullify the 

since the operation. Of the 40 patients, 32 per ' ~ 

tent died within two years after operation. 

Metastatic lesions were present in 23 of the 

•10 cases. In 32 per cent of the 23 cases the ____ 

patients died within one year after the opera- cinoma of the prostate has been performed in 
tion; in -1! j>er cent the patients died within his clinic on 23 patients during the last three 

years. With 2 exceptions it has been done as 
an adjunct to other procedures. Two patients 
who had extensive metastatic lesions of bone ! 
were not benefited in any way and died. In j 
I case in which there was extensive metastasis ' 
the pains lessened for three months but recurred. 
One case was too recent to permit comment, j 
In all the remaining 19 cases improvement vary- 1 
ing from moderate to what might be called 
dramatic, for periods ranging from four months j 
to three years, was shown. 

In only 2 cases was orchiectomy the only form j 
of treatment. Both of the patients, 1 two and) 
a half years postoperative!}- and 1 one year post- j 
operatively, are still living and comfortable andj 
have practically no obstructive symptoms. ! 

In 2 cases in which the lesion was thought j 
to be suitable for a radical perineal operation, 

. the operation was undertaken but was abandoned 
because the lesion was found more extensn e 
than had been anticipated. A partial prostatec- 
tomv was performed : this was supplemented } 
castration and use of radon seeds. The patients 
are reasonably comfortable two years postopera j 
tivelv but have obvious carcinoma, as evidence j 
bv rectal palpation. 

'in 2 cases in which the diagnosis had not | 
been definitely established, suprapubic prosta- 
tectomy was undertaken. In 3 other 3 
two stage suprapubic prostatectomj ' P t j 
formed and the diagnosis of earemoma vas j 
made until the report of the patholo 
received. In 2 cases a temporary cptotom, 
was followed by castration and use ° , s , 

In all cases in which a suprapubic mc.sio^ ^ 


in 

two years. Pain caused by metastatic lesions 
was present in 36 cases. In 41 per cent of these 
cases the pain recurred within otic year after 
operation. In only 3 of S3 cases did obstruction 
recur after primary regression. In 26 cases in 
which there was no evidence of metastasis at the 
time of operation there was no evidence of metas- 
tasis for one year after operation. The author 
said that treatment should consist of orchiectomy 
and postoperative administration of small doses 
of diethvlstilbcstrol. 

Emmett and Greene :s stated that one indica- 
tion for bilateral orchiectomy, is carcinoma of the 
prostate with metastasis. Bilateral orchiectomy 
is especially efficacious when the metastatic 
growths have given rise to symptoms. The 
period of relief following orchiectomy varies from 
months to years. Whether any patients will 
remain permanently relieved seems extremely 
doubtful. Apparently, the large majority of 
patients have a recurrence of symptoms within 
a year. Whether or not “prophylactic” orchiec- 
tomy (done in the early stages of the disease, 
before metastasis has appeared) measurably 
1 influences the course of the disease is not yet 
known. This problem cannot be settled until 
more time has elapsed and a larger series of 
cases in which “prophylactic” orchiectomy has 
been performed has been studied. Pending the 
settlement of this problem, Emmett and Greene’s 
present practice is to advise orchiectomy pri- 
marily for patients with metastasis, for relief of 
metastatic symptoms. Results up to the time of 
writing suggest that when orchiectomy is per- 
formed in conjunction with transurethral resec- 
tion the frequency of recurrent obstructive symp- 
toms requiring subsequent prostatic resection is 
reduced; furthermore, if such symptoms do ap- 
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castration. In only 1 case has Rathbun noted 
my regression of bony metastasis. 

All 19 patients are at present fairly comfort- 
able. Three patients have about 120 cc. of resid- 
ual urine. The remainder have 50 cc. or less, 
ind 2 patients are able to empty their bladders 
completely. With 1 exception all the patients 
show evidence of residual carcinoma on rectal 
valpation. One patient has no evidence of the 
disease and is practically free of symptoms two 
and one-half years after operation. 

^ bile Rathbun is convinced that orchiectomy 
will not cure carcinoma of the prostate, be be- 
lieves that it is a valuable addition to treatment, 
especially when combined with other methods 
and particularly when combined with the local 
application of radium. 

K'erbst =T stated that chemical treatment will 
not cure carcinoma of the prostate. If the orig- 
inal growth can be completely removed, operation 
is the procedure of choice. The chemical treat- 
ment should comprise (1) removal of the se- 
creting tissue of the testes, (2) introduction of 
a group of chemical substances by one of three 
means — orally, by hypodermic injection or by 
implantation of pellets — (3) a combination of 
the two preceding methods. (4) nutritional mea- 
sures and (5) administration of vitamins. 

The chemical substances employed consist of 
estradiol dipropionate, diethylstilbestrol, ethinyl 
estradiol and pellets of estradiol benzoate. Ap- 
parently, all these substances produce the same 
effect. 

The practical objective of chemical treatment 
of carcinoma is modification of the soil in which 
The malignant cells grow, in order to inhibit 
their growth. 

Dietary measures consist of a high calory, 
high vitamin, low cholesterol nutritional intake. 
The purpose of the high calory, high vitamin 
diet is to improve the general health of the 
Patient and to increase his resistance. 

There is no way of determining what the 
nature of response of a patient will be. The 
dose of the substance used should be the smallest 
possible amount that will accomplish satisfactory 
control. In many cases in which castration has 
ceased to be effective additional control may 
he accomplished by subsequent administration 
°f the aforementioned chemical substances. The 
procedure which will in most instances insure 
the most rapid favorable effect on the carcinoma 
ls castration. The plan for the most prolonged 
satisfactory control of the malignant process 

27. Herbst, \Y. P. ; The Effects of Biochemical 
therapeusis in Carcinoma of the Prostate; Further 
Observations, J. A. M. A. 127:57-59 (Jan. 13) 1945. 


consists of castration and subsequent adminis- 
tration of the aforementioned chemical substances 
in as small doses as possible. Herbst concluded 
that the chemical treatment of carcinoma of the 
prostate renders available a relatively simple 
method for relief of pain and satisfactory inhibi- 
tion of the malignant process for various periods. 

Cifuentes :s reported his experience with the 
use of synthetic follicular substance (diethyl- 
stilbesterol) in 10 cases of carcinoma of the 
prostate in which the clinical symptoms were so 
evident that there could be no doubt about the 
diagnosis. The stony hardness of the prostate 
was characteristic. In all the cases he refrained 
from using castration, in order to observe with 
more certainty the effects of the follicular treat- 
ment. Four of the cases were discussed in some 
detail; in the remaining 6 the patients still are 
undergoing treatment. However, 5 of the 6 
patients already have shown signs of improve- 
ment. 

In the 4 cases reported in detail, the patients 
were all suffering from dysuria and pollakiuria 
night and day. These were followed by more 
or less complete urinary retention, anemia, loss 
of appetite and general debility. One of the 
patients had been operated on five months pre- 
viously, and a bilobular adenoma weighing 
30 Gm., with nuclei of carcinomatous degenera- 
tion, had been removed. The tumor recurred 
five months later. The 4 patients received 3 mg. 
of diethylstilbestrol subcutaneously each day 
until a total of 60, 69, 120 and 60 mg. respec- 
tively had been given, in twenty, twenty-three, 
forty and twenty days respectively. After the 
fourth or fifth injection, the pains began to 
diminish, spontaneous urination occurred, ap- 
petite returned and the general condition showed 
great improvement. In 1 case, in which the 
patient still is undergoing treatment, all pain 
has disappeared and the prostate is softer, al- 
though still of somewhat fibrous consistency. 
This patient is being observed with great interest. 

In all the author's cases, as in most cases 
reported in the literature, an indisputable im- 
provement has been observed under the treat- 
ment, an improvement that could, in fact, be 
called almost spectacular in certain cases. The 
prostate grows softer, and the urinary symptoms 
have been completely relieved. Some authors 
have even reported disappearance of metastatic 
lesions. 

It is not known whether these results will 
prove permanent. The author's view is that 

28. Cifuentes, P. : The Modem Treatment of Cancer 
of the Prostate with Synthetic Follicular Hormones. 
Arch, espafi. de urol. 1:11-19 (July) 1944. 
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jui , ?taS1S was in cvidcnc c- High Wood 
aud Pb^Flmtasc levels are an indication of 
osseous metastasis. Negative observations are 
ot little diagnostic value. Estrogen therapv is in- 
dicated m cases in which the patients refuse 
castration or as a supplement to orchiectomv. It 
nlso valuable in controlling hot flushes. These 
observations seem to indicate that neither of 
, c Procedures, alone, will completelv eliminate 
mdrogen activity and that thev should supple- 
ment each other. 1 1 

-Moore. Wattenberg and Rose discussed the 
lannmry changes caused by administration of 
ict iylstilhcstrol iii the treatment of carcinoma 
i the prostate gland. In sections of an adult 
a c >reast obtained before treatment with 
ethylstilbestrol, the interstitial tissue is scarce, 
id there is an occasional duct in the thin, fibrous 
ronia, with a few small blood vessels. The 
ithclial cells of tiie ducts for the most part 
nsist of a single layer and have a thin basement 
•mbrane. The epithelial cells are usually large 
d pale and have large nuclei. After the patient 
; been treated with diethylstilbestrol. the 
ast becomes enlarged and often painful. Then, 
sections are obtained at intervals during treat- 
nt, some progressive changes take place, 
during these progressive changes there is pro- 
ration of the epithelium of the ducts. The 
s of the ducts increase in thickness from one to 
en or more times. Also the ducts become 


. Stirling, \V. C. : An Analysis of Forty Cases of 
inoma of the Prostate, J, Urol. 53:154-159 (J an.) 

Moore, G. F. ; Wattenberg, C. A., and Rose, 
Breast Changes Due to Diethylstilbestrol Dur- 
[Yeatrnent of Cancer of the Prostate Gland, J. A. 

. 127:60-62 (J an. 13) 1945. 


solid nests or cords. The ectoplasm ape 
swollen and foamy. The nuclei were roun 
were situated in the central portion of the 
many of the cells contained large round vaci 
After treatment with diethylstilbestrol, the 
cinomatous tissue showed regression of c 
plasm ; a large percentage of the nuclei sta; 
deeply, were pvknotic and were small and im 
lar in shape. The pvknotic nuclei were s 
tered and had no definite arrangement, 
some spaces no nuclei could be found. 1 
nuclear diameter had been reduced nearly 50 j 
cent in most sections. In the center of ma 
acini, pyknotic nuclei and remnants of cell me 
branes could be found crowded together with o 
attachment to the periphery of the acini. 

The mammary changes which have been four, 
are not serious but are dangerous in that tli 
patient often stops taking diethylstilbestrol whe: 
pain in the breasts begins or when it become 
severe. 

Gross enlargement of the breasts, as well a= 
microscopic proliferation, is no indication of the 
amount of benefit the patient is receiving. Many 
patients have little pain in the breasts and only 
slight microscopic changes, but the prostate 
gland, which is carcinomatous, is reduced greatly 
in size. The patients also are relieved of their 
pain and gain weight. In other patients there are 
gross enlargement of the breasts, indicative of 
chronic cystic mastitis, and well defined hyper- 
plasia, with little change in the prostatic carci- 
noma ; in yet others the pain is not relieved, and 
they do not regain the lost weight. The authors 
reserve orchiectomy for those not benefited by 
endocrine therapy. j 

The authors have not observed any malignant , 
changes in the breasts from diethylstilbestrol and f 
rather doubt if such changes ever will be found. 
One difficulty is uncertainty as to the correct 
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iose of diethylstilbestrol for treating carcinoma 
ot the prostate. The authors have given as 
much as 60 to SO mg. per day, but how much of it 
is excess or waste is not known. 

Herger and Sauer 31 reported on androgen con- 
trol therapy in 130 cases of carcinoma of the 
prostate. Seventy-nine of the patients were fol- 
lowed for from one to two and a half years. 
Twenty-seven of the remaining 51 patients were 
followed for from four to twelve months, and 
twenty-four died of the disease within the first 
year after treatment was begun. 

In 107 cases the diagnosis was made by 
biopsy. In the remaining 23 cases, the diagnosis 
was based on the observations on rectal examina- 
tion, which revealed far advanced infiltrating 
carcinoma of the prostate. 

Metastasis was present in 65 of the 130 cases. 
The sites of the metastatic lesions were as fol- 
lows: bone in 59 cases, distant lymph nodes in 
o cases and a lung in 1 case. 

Herger and Sauer employed castration alone 
or in combination with diethylstilbestrol medica- 
tion preferably in cases in which there was 
demonstrable metastasis or in cases in which the 
disease was progressing rapidly. In contrast, 
.treatment with diethylstilbestrol, usually in doses 
of 1 mg. daily, was reserved for patients with 
apparently low grade malignant tumors with no 
demonstrable metastasis, in whom little progres- 
sion of the lesion was anticipated. Diethylstilbes- 
trol alone was used in cases of moderately ad- 
vanced lesions in which the symptoms were mild 
or absent, in cases in which the patients refused 
castration and in cases in which the patients' 
conditions, for various reasons, made orchiectomy 

unsuitable. 

Orchiectomy alone was employed in 26 cases. 
In 19 of these cases metastasis had occurred. 
In 4S other cases castration was either preceded 
or followed by administration of diethylstilbes- 
trol ; in 35 of these cases metastatic lesions were 
present. In the remaining 56 cases the patients 
were treated with diethylstilbestrol only. Metas- 
tasis was present in 11 of the 56 cases. 

In 17 of the series of 130 cases the response 
to treatment was so favorable that clinical im- 
provement coincided either with apparent tem- 
porary arrest or with regression of the disease. 
Ivemarkable improvement in the roentgenologic 
appearance of the metastatic lesions of bone was 
noticeable in 2 of the 3 cases in which bone was 
involved. In both cases orchiectomy had been 
performed more than two years previously. 

r °l. Herger, C. C., and Sauer, H. R.: Androgen 
control Therapy in One Hundred and Thirty Cases 
of Carcinoma of the Prostate, Surg.. Gvnec. & Obst. 
SO: 12S-13S (Feb.) 1943. 


Clinical improvement, in spite of evidence of pro- 
gressing disease, occurred in 20 cases. 

Of the patients with metastasis, 83.1 per cent 
showed clinical improvement during the first four 
months of treatment, but this percentage dropped 
to 75 between the fourth and seventh months, 
to 5S.3 between the eighth and twelfth months 
and to 11.1 at the end of two years. It is apparent 
that in cases in which metastasis is present a 
pronounced decline in the percentage of patients 
who are benefited occurs at the end of the first 
and at the beginning of the second year. 

For 11 of 56 patients who were treated with 
diethylstilbestrol alone delayed failures occurred, 
as compared with 27 in the group of 74 castrated 
patients. 

Data on the effect of treatment on the primary 
lesion were available for study in 116 of 130 
cases. 

While increase in size of the prostate developed 
in' only 4.3 per cent of the patients during the 
first four months of treatment, such increase 
was found in 21.1 per cent of the patients be- 
tween eight and twelve months, in 50 per cent 
between nineteen and twenty-four months and in 
56 per cent between twenty-five and thirty 
months. 

In contrast, the number of patients who re- 
sponded with regression in size of the prostate or 
softening in consistency, or both, declined after 
a period of one and a half years. Herger and 
Sauer’s results revealed that a favorable response 
was maintained at a level of about 60 per cent 
of the patients during the first eighteen months 
of treatment. 

Sufficient data on the response to treatment 
of symptoms caused by obstruction were avail- 
able for study in 105 of the 130 cases. Forty- 
two of the 105 patients had either no residual 
urine or less than 50 cc. during the time of ob- 
servation. Twenty-six patients had complete 
retention at the time of admission to the hospital. 
In 14 of them retention persisted; 6 were 
relieved temporarily, and 6 obtained relief which 
continued up to the time of writing. Thirty- 
seven patients had varying amounts of residual 
urine, accompanied with dysuria, urinary fre- 
quency and difficult micturition. Improvement 
of obstructive symptoms coinciding with 
a tendency to decrease of residual urine 
was observed in 23 patients, but in 5 of 
them improvement was only temporary. In the 
remaining 14 patients the amount of residual 
urine increased in spite of treatment: in 4 of 
these complete retention developed during the 
treatment, necessitating transurethral resection, 
cystostoiny or drainage with indwelling catheter. 
From these figures it appears that up to the time 
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of writing a continued favorable response to treat- 
ment was obtained from only 24 of 63 patients 
in whom symptoms of obstruction were present. 

In 48 cases the effect of treatment on the 
metastatic lesions in bone was unsatisfactory as 
a rule; no noticeable changes in the appearance 
of the bone lesions in the roentgenogram were 
observed in 13 eases. Further progression of 
previously demonstrable metastatic lesions or 
metastatic spread to other parts of the skeleton 
occurred in 25 eases. In 6 others bony metas- 
tasis developed in spite of treatment. 

Improvement in the roentgenologic appear- 
ance of metastatic bone lesions was demonstrable 
in onlv 4 cases, but improvement was not sus- 
tained in 2. 

Merger and Sauer’s studies on the effect of 
androgen control treatment of prostatic cancer 
indicated that favorable response to this 
method of treatment was accomplished in 
numerous instances. However, during pro- 
longed observation it became evident that in a 
considerable number of cases in which initial 
improvement was manifest failure later ensued. 
In the treatment of patients with far advanced or 
metastatic disease androgen control treatment 
has proved its value as a method of prolonging 

'^Palomo 31 stated that carcinoma of the prostate 
h of two types. In more than 75 per cent of the 
cases the disease begins in the posterior lobe. In 
the remaining cases the disease begins as an 
adenomatous hypertrophy and the presence of 
carcinoma is not suspected until it is revealed ) 
microscopic examination. A morphologic pecu- 
liarity is the diversity of types of carcinoma of the 
prostate. Adenocarcinoma is the commonest 
type but scirrhous, medullary and squamous ceil 
carcinoma may be found, sometimes m the same 

?P Cardnoma of the prostate not infrequently 
occurs in men who are younger than those who 
usually have benign hypertrophy Of 2/6 pa- 
tients the youngest was 45 years old and 4 others 
were’iess ^tlian 50 years of age. The greatest 
incidence (42 per cent) was in men in their sixth 

^The symptoms of carcinoma of the prostate 
ur i a te and are not easily distinguished from 
those of adenomatous hypertrophy. More than 
-n Zr rent of the patients had had symptoms less 
5 ° pe vear Urinary disturbances, usually 
than one jear. •> in a g but 12 

— ~ a • Carcinoma of the Prostate Gland, 

32. Palomo, A.: t f T rc, “ ,o 45 

j. Urol. 53:166-187 (Jan.) 194a. 


are all late manifestations and do not help in 
early diagnosis of the condition. Four patients 
with extensive carcinoma had no symptoms 
whatsoever, and the tumors were discovered dur- 
ing physical examination for other purposes. 

The prognosis of carcinoma of the prostate is 
grave. In cases in which the tumor has not 
extended beyond the prostate and its capsule, 
radical removal of the prostate and seminal 
vesicles plus castration would seem to offer the 
best hope of a cure. 

From 1921 to 1938, a period of seventeen 
years, various forms of treatment were utilized, 
for the most part open operation and implanta- 
tion of radon seeds, often with supplemental? 
deep roentgen therapy. Eighteen of the 165 pa- 
tients who were treated in this period are known 
to have lived three years or longer. 

From January- 1938 to January 1 944, 1U 
patients were treated. Sixty-four were treated 
without castration, and 47 were treated with 
castration. Of the former group, 44 patients 
who underwent prostatectomy or resection were 
followed. Thirteen of these lived three years or 
longer, all after open operations. Of the 4/ 
patients who were castrated, 20 were alive on 
Tan. 1, 1944, 8 after open operation and cas ra- 
tion, 16 after transurethral resection and castra- 
tion and 1 after castration only. 

The castrated patients show a promp 
often complete freedom from pam , the, g 
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at the time of castration showed no evidence of 
distant metastasis or extensive local involvement 
but who at the time of the second follow-up 
report showed symptoms and signs of advanced 
disease and metastasis had developed in 31 per 
cent of the group while 12.5 per cent had died of 
cancer. Emmett reported a series of 220 cases 
of carcinoma in which orchiectomy was per- 
formed. In 52 of the cases there was no evi- 
dence of metastasis when the patients were cas- 
trated. Emmett reported that now 35 per cent 
of the patients have shown signs of metastasis 
and 15 per cent are dead. 

In view of these reports, the observations of 
Alyea are of significant importance. He has 
reported that 26 of his patients who had no 
evidence of metastasis at the time of castration 
have been followed carefully by him and that 
none of these patients have shown any evidence 
of extension of the primary tumor or of meta- 
stasis. 

Cummings 31 said that there is a trend to 
utilize castration in cases of advanced carcinoma 
w which symptoms of metastasis are present. 
It is in this type of case that the subjective 
response is brilliant. Pain was relieved imme- 
diately after bilateral orchiectomy in 88 per cent 
of Cummings’ series of cases in which that 
symptom was present prior to castration. This 
Percentage is somewhat higher than that in the 
reports under discussion. The objective changes 
following institution of endocrine therapy in 
oases of advanced carcinoma are likewise often 
brilliant. Definite regressive changes in the 
Primary neoplasm occurred in 32 per cent of 
Emmett’s cases and in 34 per cent of the cases 
reported by Nesbit and Cummings. Some de- 
gree of regression in size of the prostate was 
thought to have occurred in 66 per cent of Cum- 
^'ugs’ cases. Seventy-one per cent of Emmett's 
patients experienced definite improvement of 
urinary function after bilateral orchiectomy 
alone. In Cummings’ series of cases, 9 of 14 
patients who had no operation for the relief 
°f prostatic obstruction experienced improve- 
ment in micturition following castration. In the 
group of patients with metastases, 78 per cent 
of Emmett’s and S4 per cent of Cummings’ 
patients survived the nine month period shown 
by Bumpus in a similar group of patients for 
whom endocrine therapy was not used to be 
associated with only 33 per cent survival. These 
illustrative comparisons seem to demonstrate 
die efficacy of castration when prostatic car- 

„ 34 ; Cummings, r. H., ; n discussion on papers of 

crbst,-- Moore and others, 30 Emmett and Greene, 35 

umpus and others 33 and Colston, 33 J. A. M. A. 127: 
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cinoma has metastasized. This therapeutic 
procedure has been followed by an average 
remission of carcinogenic activity for eleven and 
four-tenths months in cases in which symptoms 
return. The fact that metastasis occurred in 35 
per cent of Emmett’s patients but was not de- 
tected prior to castration and the fact that 15 
per cent of the patients died suggest that this 
procedure does not constitute prophylaxis 
against extension of this neoplasm. In Cum- 
mings’ experience, metastasis occurred in 18.8 
per cent of cases and 12.5 per cent of the pa- 
tients died not less than twenty-one months 
after bilateral orchiectomy. 

Colston 35 said that the mortality' associated 
with radical operation for carcinoma of the pros- 
tate has been greatly exaggerated. A recent 
study of all patients subjected to this procedure 
from 1904 until 1939 at the Brady' Urological 
Institute of Johns Hopkins Hospital shows 
a hospital mortality rate of 5.8 per cent. 

Since Jan. 1, 1945 Colston has seen 4 pa- 
tients with fairly extensive disease of the whole 
prostate gland but without evident extension 
beyond the capsule. For all of these patients it 
would have been technically possible to carry 
out the radical operation, but the prognosis for 
cure by this procedure would not have been 
good. These patients were given diethylstilbes- 
trol in 1 mg. doses daily for approximately two 
months. In each case there was a regression 
of the neoplasm, as determined by rectal exami- 
nation. The radical operation eventually could 
be performed on each patient without difficulty. 
At operation the seminal vesicles were found to 
be soft and uninvolved and could be easily re- 
moved en masse with the prostate in its capsule. 

Colston believes that endocrine therapy will 
open new possibilities in the treatment of car- 
cinoma of the prostate in that it may be possible 
to cause regression of the neoplasm in some cases 
in which the lesion might be considered inoper- 
able when the patients are first seen and that it 
may be possible to perform a radical operation 
after a course of this treatment. Patients in 
whom the disease is too extensive for radical 
extirpation should be given estrogenic therapy in 
the hope that the growth will regress sufficiently 
to permit complete removal of the involved 
prostate. Orchiectomy should be reserved for 
the control of pain and metastasis, in other 
words, as the last resort, or better, perhaps, the 
last two resorts. 

In a recent study of 81 patients subjected to 
the radical operation at the Brady Urological 
Institute prior to 1939, it was found that in 

35. Colston, J. A. C., in discussion on Young, 31 pp. 
253-255. 
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only 4 patients did recurrence of urinary obstruc- 
tion take place. In 2 patients the condition was 
easily handled by simple urethral dilation, and 
in only 1 patient was transurethral resection 


necessary. 

Carcinoma of the prostate can be recognized 
in its early stages. In doubtful cases perform- 
ance of biopsy can render the diagnosis certain. 
In cases of early carcinoma the whole gland in 
its capsule, with the neoplasm, can l>c removed. 
The radical operation presents no difficulties to 
any one with experience in perineal surgery, and 
the operative mortality is certainly not prohibi- 
tive. In the future more and more radical pros- 
tatectomies should be done. 


Kearns 3 '‘ said that in general the salutary 
effects of castration and of estrogens in cases of 
carcinoma of the prostate arc less enduring than 
had been hoped for previously. Evidence points 
to the generalization that if one methed fails 
the other method used alone or in combination 
also will fail. Castration was not employed in any 


of the 7S cases in Kearns’s series. Simple estro- 
genic treatment will gain in favor because all 
of the attainable benefits of castration minus 
some of its undesirable side effects are obtainable 
by judicious use of the true hormone estradiol, 
given to each patient by the most effective route. 
The changes produced by estrogens, which 
abruptly alter the blood picture and the clinical 
course 'of the disease, are unquestionable evi- 
dence of their profound influence. Of 42 private 
patients who have been followed, approximately 
60 per cent were definitely benefited for periods 
exceeding six months. In 15 cases surgical 
intervention was indicated because of unnarj 
obstruction. Through prompt application ot 
estrogenic therapy, urinary antiseptics an 
use of continuous or intermittent ca ie 
tion, the 15 patients obtained improveme t 
general health, shrinkage of the prostat and 
ability to empty the bladder "Jti i 2 

residual urine. Of these 15 pa > g ’j n 
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considerations. From the standpoint of econ- 
omy, the evidence is overwhelmingly in favor of 
the nonoperative treatment. The hospital ex- 
pense for the average patient would purchase a 
supply of estradiol sufficient to last two years. 
The operative fee no doubt would purchase a 
number of added years’ supply, carrying well 
beyond the life expectancy of men in this age 
group. In more than three years several oi 
Kearns’s carcinomatous patients were maintained 
in good health with small doses of estradiol, 
that is, 0.05 mg. twice daily, without need of 
increments. It is his impression that the usual 
dose may be ineffective but that when an 
adequate dose is established further increments 
are ineffective. 


Alcock " mentioned a case of carcinoma of the 
prostate in which roentgenologic examination 
disclosed that metastatic lesions disappeared or 
became less evident after administration of 
liethvlstilbestrol. Alcock is not optimistic m 
regard to the surgical treatment. A lesion to 
be amenable to surgical treatment must have 
certain characteristics. To be capable of elimi- 
nation it must be so situated that one can remove 
a portion of healthy tissue around the les.on 
The aim of all treatment of cancer should 
just one thing, and that is cure. Either th 
patient is cured, or he is not cured. A patient 

who has a recurrence of carcmoinatenve. 
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rectal fistula. Ballenger remarked tlmt if lie 
ivere the patient lie might prefer the less radical 
procedure, of orchiectomy with transurethral re- 
moral of obstructing tissue at the vesical neck, 
in order to escape the possibility of loss of 
control of micturition or to prevent formation 
of a vesicorectal fistula. 

Borjas 30 discussed the several available 
methods of removing obstruction of the vesical 
neck and considered the relative advantages and 
disadvantages of each. His attention was 
directed to the transvesical method of prosta- 
tectomy. 

^ hile Freyer's classic- operation is easy to 
cany out and has been brought to a high degree 
ot perfection, with excellent results in carefully 
selected cases, the fact remains that the surgeon 
works in the dark, so that grave hemorrhages 
are not infrequent and postoperative obstruction 
and fistulas are commonly observed. A long 
period of hospitalization is required, sometimes 
reaching four, five or eight weeks. These con- 
siderations led Borjas to adopt the method of 
Thomson Walker and the English school, that 
1S > to perform the transvesical operation under 
direct vision. This method makes it possible 
to secure a clean and regular bladder wound, 
without the tags and flaps which under the old 
Method remain to invite infection and necrosis, 
which impair cicatrization. 

The urethral mucosa is separated with scissors 
a nd not by tearing off the adenomatous mass. 
This secures regulation of the bladder neck, of 
the walls of the prostatic cavity and of the end 
°f the urethra and promotes correct cicatrization 
ar, d better postoperative function. A large tam- 
P°n is placed in the prostatic cavity, to prevent 
hemorrhage. Then the source of the hemor- 
r hage, if there is one, is determined, and the 
Weeding is stopped. Nothing is more variabe 
than the amount of bleeding observed after 
enucleation ; in some cases there is none at all. 
ft a considerable amount of hemorrhage does 
°ccur, it is necessary to stop it summarily, in 
order to prevent anemia, with possible fatal 
results. No permanent urethral catheter is at 
first inserted, but suprapubic drainage with a 
Pezzer catheter is used for one week, after which 
a Permanent catheter brings about complete 
closure in fifteen to twenty days. Postoperative 
endoscopic inspection usually will reveal perfect 
cicatrization without obstruction at the end of 
thirty days. 

Prostatic Operations. — Slotkin and Fletcher 4 " 
s aid that pulnionarv complications in old, debili- 

39. Borjas, A.: The Surgical Problem of Bladder 
Aeck Obstructions : Open Suprapubic Prostatectomy 
Under Direct Vision, Rev. de urol. 2:1-13, 1944. 


tated patients who require prostatic operations 
are a common cause of death. Most of these 
patients do not have true pneumonia but have 
so-called wet chests, owing to capillary secre- 
tions.. Ascorbic acid, which increases the 
tonicity of the capillaries, has been of great value 
in alleviating the symptoms and in restoring 
prompt pulmonary action by causing disappear- 
ance of the infiltration. Irrespective of the blood 
levels or the deficiency of vitamin C, ascorbic 
acid is a valuable adjunct in tiding these aged 
patients over their critical postoperative period. 

TESTIS 

Tumors. — Matassarin 41 reported a case of 
embryonal adenocarcinoma of the testis in 
which the patient was an infant. He stated 
that teratoma of the testis is not a common 
tumor. The infrequency of its occurrence is 
evidenced by many previous statistical reports in 
medical literature. This tumor, which is uncom- 
mon in adults, is even rarer in infants. In a 
review of 5,500 cases of testicular tumors re- 
ported in full detail Gilbert found that only 131 
of the patients were less than 15 years of age. 
In 42 of the 131 patients the tumor was a 
dermoid; in 89 it was a teratoma. In 17 of the 
89 cases of teratoma the patients were 1 year 
of age or less. 

Embryonal adenocarcinoma of the testis is 
usually unilateral and arises from the rete testis. 
It grows rapidly and is highly malignant, even 
though it does not attain large size. Pain and 
swelling are predominant symptoms in infants 
as well as in adults; swelling is usually the 
earlier of the two symptoms. Physical findings 
on examination are usually limited to enlarge- 
ment of the testis. 

In the differential diagnosis one should con- 
sider benign tumors, syphilis, tuberculosis, 
hydrocele and hematocele. It is interesting that 
15 to 25 per cent of all malignant tumors of the 
testis are associated with a small hydrocele. 
Early diagnosis and treatment are necessary. 
Most authors agree that simple orchiectomy is 
the operation of choice. Preoperative irradiation 
may be employed, and all authors favor the use 
of postoperative irradiation. 

Cryptorchism. — Iason 42 said that cryptor- 
chism is of two types: (1) incompletely de- 

40. Slotkin, G. E., and Fletcher, R. S. : Ascorbic 
Acid in Pulmonary' Complications Following Prostatic 
Surgerv: A Preliminary' Report, J. Urol. 52:566-569 
( Dec.) T 944. 

41. Matassarin, F. \V. : Embryonal Adenocarcinoma 
of the Testicle in an Infant: Case Report, J. Urol. 
52:575-577 (Dec.) 1944. 

42. Iason. A. H-: Cryptorchidism, Am. J. Surg. 
65:353-360 (Sept.) 1944. 
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fnil Us - ,ficati ° n f0r orchido P e *y is based on the 
oUmvmg grounds : I. When the testis is placed 
n the scrotum before puberty, it produces hor- ' 
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sccmled testes and (2) ectopic testes. J„ cases 
of cryptorcinsm of the first type the testis mav 

.C arrested a, „„ y slil| , e j„ „ 0 „ J S £3. 

Incomplete descent may be due to one or more 
of the following causes: hypopituitarism, pro- 
ducing, as the term denotes, insufficient anterior . - - r ._, 1Hll . 

pituitary gonadotropic stimulation of the testis; T"? an , d ^ erm - 2 - A bilateral cryptorchid is 
primary hypogonadism, resulting in insufficient S , ten e ‘ , 3 ' Stati sticai inquiries and studies have 
reaction to pituitary stimulation, and hypothy- S ,0 ' v " that ma,i gnant changes are twice as com- 
roidism, owing to failure of primary tissue differ- an “"descended as in a normal testis. 

entiation and lack of testicular response. 

I he gratifying results of endocrine treatment 
of incompletely descended testes confirm the 
belief that testicular function is under the control 
of the endocrine system. 

In contrast to tin’s type of cryptorchism, the 
ectopic testis has a normal endocrine stimulus, 


4. An undescended testis is more liable to torsion,’ 
strangulation, chronic inflammation and trauma 
t lan a normal testis. 5. Epididvmal involvement 
of the scrotal testis may leave the unilateral 
cryptorchid sterile. 6. The undescended testis 
may have a psychologic effect. 

1 he surgical treatment of ciyptorchism may be 


but the descent is arrested by purely mechanical begun at an 7 a f? e but preferably should be insti- 


factors, and the anomaly is, therefore, not amen- 
able to hormonal therapy. The displacement 
usually occurs after the organ has passed through 
the full length of the inguinal canal. 

In addition to being of normal size, the ectopic 
testis, unlike the incompletely descended testis, 
is usually accompanied with indirect inguinal 
hernia. In children, cryptorchism may be ap- 
parent rather than real, for, owing to the spas- 
ticity of the cremaster muscle, the testis may be 
displaced in an upward direction and thus be 
temporarily missing from the scrotum. 

formally, until about the age of 15 years, 
little growth occurs in the testis so that before 
puberty the histologic appearance of scrotal and 
of undescended testis is similar. After puberty 
the ectopic testis may fail to generate a mature 
germinal epithelium because of the prevalent 
abnormal temperature outside the scrotum. In 
these circumstances a mechanical factor rather 
than an endocrine substance determines the con- 
dition of the testis. This distinction between 
endocrine and mechanical control is a vita! fac- 


eted before puberty. However, it should not be 
discontinued because the patient is beyond this 
age. Operation should not be delayed in cases in 
which the patients have not reached the age of 
puberty. The sooner the cryptic testis is placed 
in the scrotum, either by endocrine or by surgi- 
cal means, the greater the likelihood of service- 
able spermatogenic function. 

Iason concluded that in cases of incomplete 
descent of the testis surgical intervention is con- 
traindicated except in conjunction with endo- 
crine therapy. For ectopia of the testis operation 
is the treatment of choice, and endocrine therapy, 
obviously, is unnecessary. If it is uncertain in 
which category a misplaced testis belongs, a 
complete endocrine study should be made and 
correct endocrine therapy should be instituted. 

If there is apparent failure of response, surgical 
treatment is justified, even if the gland is im- 
palpable. Anorchia is extremely rare. 

Rupture of the Testis.— Counseller and Pratt 
reported a case of rupture of the testis and re- , 
viewed the cases found in the literature. The i 
bov aged 17 years, injured himself by 


tor in the treatment of cryptorchism. The abnor- patient, a 

received a blow in the region of the symph) 
pubis. The scrotum enlarged to the size of an 
orange, and there was associated edema at the 
base of the penis. At operation, the scrotum was 
opened, and a large amount of blood extnided 
from the cavity of the tunica vaginalis. The 
testis was then delivered and found to have been 
ruptured and its upper pole injured The trap «« 
was compound, and almost a fourth of the test 
was fragmented. The tom segments were re 
moved and the testis sutured and replaced 


tment of cryptorchism. the abnor- - a „ other boy while running and 

mal anatomic conformations obviously preclude comaing ; n the region of the symphysis 

satisfactory' effects from endocrine therapy. 

The size of the testis is a fair index of its 
eventual reaction after it has been placed in its 
natural position in the scrotum. In a small, 
atrophic organ, the germinal cells probably disap- 
pear and no further development occurs, whereas 
in a testis of moderate size in a patient past pu- 
berty young germinal epithelium capable of pro- 
ducing mature spermia still survives and further 
development will occur. 

The following substances are employed in 
attempts to cure cryptorchism: the antenor- 
nituitary-like substance which appears in the 
urine during pregnancy ; extracts of the anterior 
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he scrotum. The postoperative course was un- 
eventful. 

Five other cases found in the literature were 
reviewed, and Counseller and Pratt drew the 
following conclusions: In spite of a severe injury 
to a sensitive organ, in only a third of the cases 
was the initial shock severe and half of the pa- 
tients were able to continue strenuous physical 
activities. In all cases the treatment was surgi- 
cal, and in only 1 could the testis be saved. The 
end result in their case will probably be atrophy 
°f the testis, although more than half the testis 
was uninjured. 

Traumatic Epididymitis and Orchitis. — Mason 
and Reifenstein 44 reported a case in which epi- 
didymitis and orchitis followed trauma. The pa- 
tient was 31 years of age. He had been struck 
in the left groin and thereafter he had had con- 
siderable pain and swelling in this area. On ex- 
ammation, the left scrotal contents were twice the 
usual size and were hard. Operation was per- 
formed six days after trauma. At operation, the 
kft spermatic cord was edematous and was filled 
with a white, jelly-like substance resembling soft 
tissues after injection of a local anesthetic. The 
kit epididymis was thickened and purplish red. 
The left cord was ligated and cut just below the 
external inguinal ring, and the left testis and cord 
were removed. Recovery was uneventful. 

. Epididymitis and orchitis rarely occur after 
trauma, because of the protection afforded the 
epididymis and the testis by the anatomic fea- 
tures of the scrotum. Trauma to the scrotum also 
rna }' result in hydrocele or hematocele, which 
eannot be distinguished accurately from epididy- 
mi tis and orchitis. When epididymitis and 
orchitis are present, infection should be ruled out 
before a direct cause and effect relationship to 
trauma can be established and elimination of in- 
fection as an etiologic factor may be difficult. 
^ ben infectious epididymitis and orchitis have 
occurred and there is a history of trauma, two 
ea tures may be considered. These are the exact 
relationship of the trauma, whether direct or in- 
Qlr ect, and the pathogenesis of the infection. 

URETHRA 

Trauma. — Conger 45 reported 5 cases of war 
pounds of the urethra. All the patients received 
uutial treatment in the battle area and arrived at 
1 ' e hospital six to eight weeks later. Three of 
_ lese Patien ts had been struck by machine gun 

Fn-j-j'' 3 "' 011 , A., ant * Reifenstein, G. H. : A Case of 
■fto ’ ^ mo 'Orchitis Following Trauma, J. Urol. 52: 

_3o9 (Oct.) 1944. 

-ta. Conger, K. : War Wounds of the Urethra : A 
report of Five Cases, T. Urol. 52:590-595 (Dec.) 1944. 


fire. 2 while lying on the ground, and the third 
while falling to take cover. The fourth patient 
had been struck by a rifle bullet while standing 
erect. The fifth soldier had been bayoneted 
through the urethra. 

The incidence of war injuries to the genito- 
urinary tract among casualties received from the 
North African theater of war has been low. 

Conger stated that urethral injuries should be 
treated by the accepted principles of urinary di- 
version and repair of the urethra, as soon as 
possible. Urinary diversion is necessary to save 
the life of the patient and should be carried out 
immediately. Repair of the urethra is imperative 
to prevent it from healing in a deformed position 
and to prevent formation of an excessive amount 
of scar tissue owing to extravasated blood and 
urine. The urethra should be repaired as soon as 
the patient’s condition warrants. 

Injuries of the bulbous urethra should be ap- 
proached through the perineum directly over 
the injur} - . The torn urethra should be sutured 
over a catheter which will serve to divert the 
urine while healing occurs. 

Injuries of the membranous and prostatic 
urethra will require suprapubic drainage in addi- 
tion to repair of the urethra ; they should be ap- 
proached in the same manner that is used for 
perineal prostatectomy. Sounds passed from both 
directions will aid in establishing the continuity 
of the urethra ; thereafter a splinting catheter or a 
Foley bag can be left in the entire canal. If a 
Foley bag is' available, additional approximation 
can be obtained by tension on the catheter during 
the period of healing. 

If a small prophylactic dose of sulfathiazole 
(2 Gm. daily) is used, a splinting urethral cathe- 
ter usually can be left in the urethra without 
being changed for a period of four to six weeks 
without causing urethritis. 

In cases of impassable stricture of the bulbous 
and posterior urethra, the continuity of the 
urethra may be determined by passing sounds 
from both directions. If the stricture or discon- 
tinuity of the urethra is in the membranous or 
prostatic urethra, a perineal approach should be 
used. 

Calculi . — Beilin and Grueneberg 45 said that 
primary urethral calculi occur rarely. As a rule, 
they are migratory in character, originate in the 
bladder or the kidney and become arrested in 
their descent through the urethra. Joly, in a 
series of 34 cases of urethral calculi observed in 
a period of ten years, found only 3 cases in which 
the calculi were probably autochthonous ; in the 

46. Beilin. L. M-. and Grueneberg, J.: Giant Ure- 
thral Calculus, J. Urol. 52:596-59S (Dec.) 1944. 
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as the necessary conditions are usually 
wanting. Englisch, in a review of 405 cases of 
urethral calculi reported in the literature, found 
ito instances of autochthonous stones. Urethral 
calculi are usually small. It is rare to find 
one larger than an ahnond. The majority are 
the size of an orange seed, although exceedingly 
large stones., weighing more than 100 Gm., have 
been reported occasionally. Probably the largest 
was found in a case reported by Benoit and cited 
by Englisch: It weighed 1,050 Gm. 

Beilin and Grucncberg reported a case of giant 
urethral calculus. The patient was a man aged 
33 years, who had hematuri# and dysuria. In 
the midline of the perineum there was a well 
defined bulge, about the size of a small hen's egg, 
which was hard and fixed to the urethra. A metal 
bougie was passed into the urethra and elicited 
a characteristic grating sound. Suprapubic cyst- 
ostomy was performed. An attempt was made to 
remove the stone through the bladder, but the 
stone was impacted so tightly that it could not be 
dislodged. A midline incision was then made in 
the perineum over the calculus, and it was finally 
removed by external urethrotomy. The stone 
weighed 330 grains (21.4 Gm.) ; it was 6 cm. 
long and S.6 cm. in diameter. 


. , , — o- ot instru- 

ments and drapes. Vigorous treatment with 
sulfonamide compounds and neoarsphenamine 
should be instituted at once. The prepuce should 
e slit dorsally in cases of gangrenous infection 
of t le prepuce and in cases in which circumcision 
is definitely contraindicated. 


PENIS 

Phimosis. — Taylor 47 reported 42 cases of in- 
fected phimosis in which immediate operation, 
usually circumcision, was performed. In no case 
was there extension of chancroidal or other in- 
. lection along the entire suture line. Healing oc- 
Lcurred by primary intention in 9 cases. Satis- 
jfiactory healing occurred in IS cases; some infec- 
•Tection of the suture line occurred in II cases, 
and healing was slow in 4 cases. In most cases 
healing was complicated by ulcers on the glans 
penis or mucous membrane or on both structures. 

The average stay in the hospital was ten an 
two-tenths days. . . 

Taylor concluded that in cases of phimosis with 
swelling of the prepuce or ulceration beneath l 
immediate circumcision is the treatment o c loice. 

At operation, after complete exposure, cautenza- 

tion of ulcers with pure phenol shou ® o „\i C j&.enna, -»*** • Vvjamgo (Vov) 

carefully The acid should not be neutralized. ^ Hcrmaphrodlt!Sm , J. Urol. 52.M9 (Nov) 

Incisions should be planned to ££££££ I9 £ ^ W. T, Sterile Pyuria, J. Urol, ^im- 

possible. If this is not possible, cautenzeo 
can be boldly bisected and sutures inserted 


HERMAPHRODITISM 

McKenna and Kiefer 18 reported 2 cases of 
true hermaphroditism. A child aged 13 rears 
had an ovotestis in the scrotum on the right side 
and an ovary in the inguinal canal on the left 
side. There was a rudimentary vagina opening 
into the urethra, and pronounced hypospadias 
was present. Another child, aged 3 years, had a 
testis in the scrotum on the right side and on the 
left side an abdominal ovary with a left tube and 
a rudimentary vagina opening into the urethra. 
Hypospadias also was present. The second case 
is one of true lateral hermaphroditism ; so was 
the first case except for a small nodule of ovarian 
tissue attached to the testis. In each case, the 
ovary was removed and the patient left the hos- 
pital with the testis as the only sex gland re- 
maining. 

URINARY INFECTION 

Briggs 15 stated that sterile pyuria is a definite 
clinical entity, simulating renal and vesical tu- 
berculosis. Sterile pyuria is probably caused by 
an organism of the coccus group, difficult to 
grow and hard to find in stained smears. The 
disease is probably not due to a virus, because 
virus diseases do not respond to the arsenicals. 

It is seldom cured by the urinaiy antiseptics, in- 
cluding the sulfonamide drugs usually employed 
in cases of renal and vesica) infection . It re- 
sponds, sometimes in a spectacular manner, to 
the arsenicals. 

CHEMOTHERAPY 

Exley 50 considered treatment of sulfonamide- 
resistant gonorrhea with penicillin. T wo hundred 
and fifty-one patients with sulfonamide-resistant 
gonorrhea were treated with various amounts ot 
penicillin. The doses varied from 41.300 to 
125 000 Oxford units, and the preparation was 
administered by intramuscular injection. 

Two Cases j 


48. McKenna, C. M-, and Kiefer, J. 


H.: 


47. Taylor, H. B.: Immediate ^^ion for^ In- 
fected Phimosis: Report of Forty-Two Ca-es, j 
52:615-619 (Dec.) 1944. 


49. Briggs, IV. 

2 ®-n < v X uJ S \i'- Penicillin Treatment of Sulfonamide- 

Resistant ^norrhea wRh 

Single Injection Method.-, J. Uroi. a- 

1944. 
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The results of a single injection arc dramatic. 
The amount of penicillin used should be at least 
'0.000 Oxford units. The absorption-elimination 
time is short, and this method may later he found 
more efficacious for previously untreated gonor- 
rheal urethritis. Excessive dilution is frowned 
on for the intramuscular treatment. This not 
only causes needless pain at the site of injection 
but also causes more rapid absorption. 

Toxic manifestations occurred in only 5 cases. 
In all these cases the reactions were transient 
and minimal. In 77 per cent of the cases subse- 
quent examination failed to disclose the Neisseria 
gonorrhea. The average time required for the 
cultures to become sterile in all groups was twen- 
h'-one and one-tenth hours. 

Exlev is inclined toward the multiple injection 
treatment, his preference being either two injec- 
tions of 50,000 Oxford units for a total of 
100,000 Oxford units, or five injections for a 
total of 80,000 Oxford units. The total dose of 
penicillin has been reduced. The total period of 
treatment has been reduced by the multiple in- 
jection method. From the observations made, it 
does not seem desirable or expedient at this time 
to recommend the one day ambulator}' treatment 
until further clinical studies have been made. 

Bosworth, Riba and Schmidlapp, 51 after re- 
newing 233 cases of sulfonamide-resistant gonor- 
rhea, concluded that 50,000 units of penicillin is 
an insufficient dose to clear the average gonor- 
jheal infection in human beings and that it results 
ln failures in 23 per cent of cases. A high inci- 
dence of positive and doubtful smears occurs dur- 
m g the first fourteen days after treatment, but 
they do not indicate success or failure. Positive 
sm ears and cultures usually suggest failure to 
cure. Retreatment with 100,000 units will pro- 
duce satisfactory results in the majority of cases. 
Jiyperpyrexia and intravenous administration 
penicillin .will clear 30 per cent of the apparent- 
- Penicillin-resistant gonorrheal infections. With 
an Increase in the supply of penicillin larger 
° se s may be indicated during fever treatment. 
One hundred and sixty thousand units of peni- 
” m administered intramuscularly will result in 
e highest percentage (9S per cent) of clinical 
cures in the present day treatment of sulfon- 
amide-resistant gonorrheal infection. Patients 
'"th complications should have correspondingly 
‘arger doses. 

Penicillin is an excellent bacteriostatic in cases 
0 gonorrhea. The clinical cure occurs as a result 


C'" 1 , 1 ' . Bmwonh, X. L.; Riba, L. W, and Schmidlapp, 
r' j ' Hundred and Thirty-Three Cases of Sulfa- 
p Gonorrhea Treated with 50,000 Units of 

cillin, J. u r oi. 52:631-639 (Dec.) 1944. 


of the host’s defensive mechanism, provided it is 
not disturbed by “too much interference.” 

Hclmholz and Sung 5 " reported a detailed study 
of the bactericidal action of penicillin on the bac- 
terial flora commonly encountered in infections 
of the urinary tract. Thirty strains of Strepto- 
coccus faecalis, thirty-nine strains of Escherichia 
coli, thirteen strains of Proteus ammoniae, eigh- 
teen strains of Aerobacter aerogenes, three strains 
of Pseudomonas aeruginosa and eleven strains 
of Staphylococcus aureus, all originally isolated 
from the urine of patients with various infections 
of the urinary passages, were employed in the 
experiments. The following conclusions were 
drawn : In cases of Str. faecalis infection, a con- 
centration of 3 Oxford units of penicillin per cubic 
centimeter of urine is bactericidal. For P. am- 
moniae 8 units per cubic centimeter of urine is the 
minimal bactericidal concentration of penicillin. 
For Esch. coli there seems to be a line of demarca- 
tion between the resistant and the susceptible 
strains at a level of 30 Oxford units of penicillin 
per cubic centimeter of urine. A. aerogenes and 
Ps. aeruginosa are strongly resistant to the action 
of penicillin. 

Staph, aureus has served satisfactorily in this 
investigation as a control. The growth of this 
organism itself is inhibited at a concentration of 
0.033 Oxford unit of penicillin per cubic centi- 
meter of urine. 

The bactericidal action of penicillin at the low 
level of its concentration in urine presents thera- 
peutic possibilities for the treatment of infections 
due to Staph, aureus, Str. faecalis and P. am- 
moniae. The resistance of Esch. coli, A. areo- 
genes and Ps. aeruginosa to penicillin practially 
rules it out as a means of treating infection of 
the urinary tract due to these organisms. - 
Vilter and Blankenhom 53 considered toxic re- 
actions to the newer sulfonamide compounds. 
Toxic reactions occurred in 116 of 1,936 cases, 
an incidence of 6 per cent. These reactions were 
usually of such severity as to compel arrest of 
treatment. Occasionally, treatment could be re- 
sumed by changing to another drug. This could 
be done oftenest by changing from sulfathiazole 
to sulfadiazine. 

Death was ascribed mainly to toxic effects in 4 
cases (0.2 per cent), and death in 5 cases was 

52. Helmholz, H. F., and Sung, C. : Bactericidal 
Action of Penicillin on Bacteria Commonly Present in 
Infections of Urinary Tract, with Especial Reference 
to Streptococcus Faecalis, Am. J. Dis. Child. 68:236- 
242 (Oct.) 1944. 

53. Vilter, C. F., and Blankenhom. XI. A.: The 
Toxic Reactions of the Xewer Sulfonamides, J. A. 

M. A. 126:691-694 (Nov. 11) 1944. 
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certainly hastened by drug intoxication. All fatal 
toxic reactions were mainly rena! and resulted in 
uremia. 

In no instance was blockage of the pelvis or 
ureter thought to be the cause of death. There 
was no correlation of the milder forms of intoxi- 
cation and the more severe or lethal reactions. 
There are no premonitory signs of renal intoxica- 
tion. Signs of mild disease of the renal pelvis 
are microscopic hematuria, oliguria, incontinence, 
pain and increased concentration of blood urea. 
If these signs are observed, treatment with sulfon- 
amide compounds should either be stopped or be 
continued with great care, lest nephrosis occur. 
The use of alkali and water usually corrects mild 
symptoms. By the time classic symptoms of 
uremia appeared, no form of treatment was 
effective. In this series of cases, blockage of the 
renal tubule was considered the cause of death ; 
hence, ureteral catheterization was not helpful. 
In disease of the tubules, symptoms may be ab- 
sent until the disease is well established” and its 
course irreversible. 

Crabtree 14 stated that the sulfonamide drugs 
have greatly modified for the better the manage- 
ment of pyelonephritis in pregnancy. Sufficient 
experience has been accumulated to indicate that 
the beneficial effects of these drugs in relieving 
symptoms can be expected in almost all cases, 
whether or not cure of the patient is accomplished. 
In a high percentage of patients the urine is ren- 
dered sterile. 

Among the uncured patients there are some in 
whom persisting infection has produced exten- 
sive damage to the efferent channels or can be 
expected to injure the renal cortex. 

There are two major defects in obstetric prac- 
tice in relation to pyelonephritis. One is failure 
o investigate urologically those patients who do 
.not obtain cure through sulfonamide therapy. 
The other is the fact that many women are left 
after obstetric care with infection of the urinary 
tract, and in subsequent years, through long- 
continued or repeated acute injury, preventable 
gross damage to the urinary tract results. 

Greenhill, 55 in discussing Crabtree’s article on 
the use of sulfonamide compounds in the treat- 
ment of pyelonephritis of pregnancy, stated that 
the word “pyelitis” is commonly used for the 
subject under consideration but there is damage 
to the kidney in most cases; hence the correct 
term is “pyelonephritis.” Likewise, the ureter 

The Use of the Sulfonamides 


is generally involved; and so there are reallv 
pyelonephritis and ureteritis. There is a ten- 
dency for so-called cured or relieved pyelonephri- 
tis to flare up during the puerperium in at least 
half the cases. If the infection of the urinary tract 
is present longer than three months after deliv- 
ery, it is almost certain that a gross pathologic 
condition is present, and a complete study of the 
urinary tract must be made. Even if the infection 
is cleared up, a complete study of the urinary ap- 
paratus should be made before another pregnancy 
is planned, because a woman who has had pyelo- 
nephritis in one pregnancy has about 1 chance in 
4 of having this complication in a subsequent 
pregnancy. Contrast this with the usual incidence 
of pyelonephritis in pregnancy, 1 in 50 cases. It 
another pregnancy begins before the infection of 
the urinary tract is cleared up, the chances of 
recurrence are 1 in 2. Many women have perma- 
nent defects, such as hydronephrosis and hydro- 
ureter, after a single attack of pyelonephritis. The 
treatment of pyelonephritis by means of the sul- 
fonamide compounds is now relatively simple, but 
one must be careful in evaluating the results. 
Anemia must be overcome; constipation must be 
avoided; the Fowler position should be used for 
proper drainage; fluids should be forced, and 
sedatives should be given. The patient must be 
treated in the same way as before sulfonamide , 
compounds came into use. The treatment with 
sulfonamide compounds has no bad effect on the 
babies, and by means of this therapy nearly all 
patients can be carried to term. There is now 
rarely any necessity to employ ureteral catheteri- 
zation or to empty the uterus because of pyelo- 
nephritis, but it must be remembered that the 
sulfonamide compounds will not cure a pa le 
who have pyelonephritis ; hence, in an occasion 
case, pregnancy may have to be termin , 
is difficult to prevent the first attack rfg* , 
nephritis except by removing oci o 
Once a woman has had pyelonephritis not 

must she be carefully checked for ' a kmg ■ 
following the first attack but also her mnnar> ^ 
must be studied before each ne\ P P 
Prophylactic therapy ** rd 

in successive pregnancies w J one nl 

the incidence of recurrence ose\ er 

t,s and produce rapid cures, because the pane 

can be treated early'. 


discussing Crabtrees 


article 


54. Crabtree, E. G - - — ihr.siO- 

in Pyelonephritis in Pregnancy, J. A. M. A. 126.81U 

814 (Nov. 25) 1944. . Crabtree 5i 

55. Greenhill, J. P, m discussion on Crabtree, 

p. 813. 
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the use of sulfonamide compoU t 

phritis of pregnancy', s ^ ;nfcctiofl of t 
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irinary tract. The patients should be studied and 
reated after the pregnancy ends, in order to 
restore adequate urinary drainage if possible. 
As a pathologic condition of the urinary tract 
ivas shown to exist after termination of preg- 
nancy in all cases studied, it seemed reasonable to 
assume that obstructive pathologic changes may 
have been present before the pregnancy began. 
There is no doubt that the pressure of the fetal 
head and the hormonal influence which causes 
dilatation of the ureter, with lessened peristaltic 
action, accompanied with urinary stasis, may he 
contributing factors in pyelitis ; however, if these 
were the significant factors, more pregnant 
women would have complicating pyelitis. Corbus 
thinks that one can consider that pyelitis of preg- 
nancy is a clinical exacerbation of a previous 
latent chronic infection of the urinary tract and, 
in demonstrating this, the modern conception of 
possible pathologic changes in the vesical neck 
should not be forgotten. Every one is aware of 
the value of the sulfonamide drugs for nonpreg- 
nant women ; at the same time it must be taken 
into account that these drugs are dangerous and 
that their administration should be well super- 
vised. The use of drug therapy during an attack 
of pyelitis of pregnancy by no means replaces 
complete urologic study after the pregnancy has 
terminated. 


Kobak/' 7 in discussing Crabtree’s article on 
the use of sulfonamide compounds in the treat- 
ment of pyelonephritis in pregnancy, stated that 
all cases of pyelitis occurring in the obstetric 
sendees of Cook County Hospital were studied 
during a period of twenty-one months and the 
findings were published. The material consisted 
°f 143 cases, an incidence of 1.63 per cent. Ninety- 
five patients had pyelitis ante partum and 48 
during the puerperium. It was necessary to in- 
terrupt the pregnancy in only 1 case, and there 
were no deaths in the series of cases studied. 
Subsequent to this report, there were 3 deaths. 

3 patients who died had retention of nitrog- 
enous products. In more than a third of the 
cases of puerperal pyelitis there were etiologic 
actors that one frequently observes in cases of 
puerperal sepsis. Thus, there were prolonged 
labors, difficult forceps deliveries and cesarean 
sections that were not elective. Many of the 
Patients who had pyelitis also had concomitant 
Puerperal sepsis. In view of the anatomic relation 
°f the urologic and genital systems, this fact is 
not surprising. 

Jensen and Fox ss considered the treatment of 
renal obstruction resulting from sulfadiazine and 

" A. J., in discussion on Crabtree, 54 p. S14. 


sulfamerazine and reported 3 cases. They stated 
that precipitation of sulfadiazine within the kid- 
neys and ureters is more common than is gen- 
erally recognized. Precipitation can best be pre- 
vented by maintaining an alkaline urine and 
forcing ingestion of fluids. In the majority of 
cases the administration of 1 Gm. of sodium 
bicarbonate every four hours will neutralize the 
acidity of the sulfonamide drug but will not over- 
come the usual acidity of the urine. The p K of 
the urine must be followed when 3 Gm. or more of 
sulfadiazine, sulfathiazole or sulfamerazine is 
being administered daily. 

When urinary obstruction occurs, whether 
partial or complete, the patient should be hos- 
pitalized immediately. If oliguria exists, sodium 
bicarbonate should be administered orally, intra- 
venously and, if necessary, rectally, to produce 
systemic alkalinization and dissolve the crystals. 
If anuria exists, repeated pelvic and ureteral 
lavage with a warm 10 per cent solution of so- 
dium bicarbonate will dissolve crystals within the 
pelves and ureters. Systemic alkalinization with 
sodium bicarbonate should follow. Previous 
failures with systemic alkalinization are attribu- 
table to use of quantities of sodium bicarbonate 
insufficient to produce a strongly alkaline urine. 
Isotonic solution of sodium lactate (1.75 per cent 
solution — 35 Gm. of the 50 per cent syrup in a 
liter) offers the advantage of palatabilitv for oral 
use and ease of sterilization by autoclaving for 
parenteral administration. The urine can be 
made alkaline with 2 or more liters of this solu- 
tion. 

Sulfamerazine is a relatively new drug, and to 
Jensen and Fox’s knowledge this is the first re- 
port of a case in which renal obstruction was 
attributed to use of this drug. Although the solu- 
bility of this drug is slightly higher than that of 
sulfadiazine 'in acid urine, the difference is not 
sufficient to keep in solution the concentration of 
drug excreted in the urine during routine therapy. 
In urine of a p H of more than 7.5, sulfamerazine 
is less soluble than sulfadiazine. 

TUMORS OF THE UROGENITAL TRACT OF 
YOUNG PERSONS 

Bandler and Roen 59 stated that the most fre- 
quent tumor of the urogenital tract in children is 
Wilms’s tumor of the kidney. Diagnosis can be 
made in most instances bv urographic measures. 

58. Jensen, O. J.. and Fox, C. L. : The Treatment 
of Renal Obstruction Resulting from Sulfadiazine and 
Sulfamerazine, J. Urol. 52:346-352 (Oct.) 1944. 

59. Bandler, C. G., and Roen, P. R. : Tumors o: 
the Urogenital Tract in the Young, Am. J. Surg. 65: 
306-314 (Sept.) 1944. 
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Preoperative and postoperative roentgen therapy 
should i)c given. The transperitoneal approach 
for removal of the kidney should be employed. 

Less frequent in occurrence arc tumors of the 
adrenal gland, the bladder, the prostate and the 
testis, but the possibility of their existence, even 
in very young persons, must be emphasized and 
thorough search made for signs of these highly 
malignant growths. 

Early diagnosis of malignant disease of the 
genitourinary tract in children is essential to suc- 
cessful therapy. In all cases one should employ 
both operation and roentgen therapy. Radiation 
therapy should not be employed alone except in 
cases in which widespread metastasis is present. 

URINARY RETENTION AFTER OPERATIONS ON 
THE RECTUM AND THE SIGMOID 

Emmett and Cristol co reported a group of 
cases in which transurethral resection was per- 
formed after removal of the rectum or the sig- 
moid for carcinoma. The site of the malignant 
growth varied from 2 to 12 cm. above the anal 
margin. The age of the patients varied from 37 
to 75 years, but the majority (29 of the patients 
were more than 50 years of age, while all but 1 
were more than 40 years of age). All of the pa- 
tients were in the age of prostatism. 

In 24 of the cases no urinary symptoms of any 
kind were elicited in the history' prior to the in- 
testinal operation. In only 4 of the 33 cases did 
the symptoms seem to justify determination of 
the residual urine. In 2 cases there was no 
residual urine, and in the remaining 2 the amounts 
of residual urine found were 25 and 140 cc. re- 


After the operation on the bowel t 
complications in these cases were simi 
cases symptoms of urinary retention 
Most of the patients were unable to v 
others were able to void small quantitie 
but large quantities of residual urine 
Intermittent or indwelling catheteriz; 
necessary in these cases; hence in 
cases pyuria developed in spite of urii 
septics. 

In most of these cases conservative 
of various types were employed in an 
stimulate the hladder. Most of the path 
given a period of more than three week; 
the bladder to recover. Almost a thii 
group were allowed more than two moi 
The cystoscopic findings in these case 
teresting. In the majority of cases t 
prominent finding was a rather deep 
with a "sagging” type of bladder, whi 
the appearance that the supporting strut 
the region of the base of the bladder a 
It lias been Emmett and Cristol’s feeli 
this lack of support rather than the disturl 
the nerve supply of the bladder is one 
greatest factors in the vesical atony'. 

An accurate cystoscopic evaluation 
vesical neck is extremely important. In 
the 33 cases under discussion, cystoscoj 
performed prior to resection, while in 16 
performed only' at the time of resection, 
the cystoscopist’s description of the vesica 
one gains the impression that there was no visi 
evidence of obstruction in 13 cases, a minifi 
amount of obstruction in 16 cases and a moder. 
amount of obstruction in only 4 cases. In spite 

spectively. In 6 cases the prostate gland was re- onl 

orted to be normal m size and consistency; in 6 yj case s (approximately half 

es it was enlarged, grade I (on a basis of 1 to f ‘ f ^ , vas rem0 vcd, while i 

tZHm * necessary to ten, ova n.ote >ta 


/in which 1 designates the least and 4 the great- 
,t-st enlargement) ; in 3 cases it was enlarged to 
grade 1 ~f-, while in 1 other case it was described 
as enlarged to grade 2. 

60. Emmett, J. L., and Cristol, D. S.: Urinary Re- 
tention Following Surgical Operation on the Rectum 
and Sigmoid: Treatment by Transurethral Resection,. 
J. A. M. A. 126:1077-1079 (Dec. 23) 1944. 


only 

2 °The results of transurethral resection in thes 
Jes have been good. In 30 cases they are re 
aarded as excellent, which means that norm. 
55 function returned and the residual unn 
was completely eliminated. 
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Abbott, IV. K. : Metabolic alterations following 
thermal bums; effect of variations In food in- 
take on nitrogen balance of burned patients, 10 1 
Abdomen, desmoid tumor. 304 

Abeshousc, B. S.: Mallctiant renal neoplasms; 
clinical and pathologic study, 46 

Abnormalities and Deformities ; See under names 
of diseases, organs and regions, as Anus; 
Bladder; Face; Kidneys; etc. 

Abscess : See under names or organs and regions 
Accidents ; See Trauma ; etc. 

Acrylic Resin as Implant for correction of facial 
deformities. 233 

Actinomycosis of bladder, 112 

Adams. R. ; Postoperative gouty arthritis. 229 

Adams, W m E.; Some _recrof ormwpJXsLjwexiLs .of 
thoracic surgery, 277 

Alcohol, Therapy; See under Anus 

Allen, A. W. : Meckel’s diverticulum containing 
calculi, 2SC 

Ambulation ; See Surgery 

American Academy of Orthopaedic Surgeons, progress 
In orthopedic surgery for 1943; review prepared 
by Editorial Board of, SO 
Amputation, apparatus and technic, 89 
ligation of femoral rein for chronic occlusive 
arterial disease; review of 118 ligations. 56 
Amyloidosis of bladder, 112 
Analgesia : See Anesthesia ; Pain 
Anesthesia : See also Surgery 
blocking of middle cervical and stellate ganglions 
with descending Infiltration anesthesia; technic, 
accidents and therapeutic Indications. 152 
Cold : See Cold 

continuous spinal anesthesia ,* observations on 
1,200 patients, 130 
Anesthetics : See Anesthesia 
Aneurysm and urinary symptoms, 123 
renal. 107 

Anomalies : See under names of diseases, organs 
and regions 

Antisepsis and Antiseptics: See also under Urinary 
Tract 

prophylaxis of wound infection ; studies with 
reference to soaps and irrigation, 177 
Anuria : See Urine, suppression 
Anus : See also Tteetum 

congenital malformations of anus and rectum : 
clinical study. 253 

methods for reducing pain following hemorrhoidec- 
tomy ; technic and results in 72 cases. 293 
Apparatus; See also Instruments 
amputations, apparatus and technic. S9 
orthopedic, 92 

Appendicitis : See also Appendix 
acute. In childhood, 25S 
Appendix, Abscess; See Appendicitis 
lymphosarcoma primary In ; study of 23 cases, 2SS 
Armies: See Military Medicine 

Arteries : See also Aneurysm ; Blood, pressure ; etc. 
Periarterial infiltration in diagnosis and treatment 
of migraine ; experimental and clinical experi- 
ence with eucupine and procaine hydrochloride. 


Arthritis, postoperative gouty arthritis. 229 
Arthrotomlcs : See Knee 

Atrophy ; See under names of organs and regions 

Bacteria, ActinobacIlII : See Actinomycosis 
Basedow’s Disease : See Goiter, exophthalmic 

Bergman. H. C. ; Influence of environmental tem- 
perature on shock. 201 
Bladder; See also Urinary Tract 
abnormalities ; congenital obstruction of vesical 
neck, 3 IS 

actinomycosis of, 112 
amyloidosis of, 112 
calculi, 315 
diverticulum, 110 

experience with calculus in north China, m 2 
Fistula : See Fistula 
gumma of. 112 
trauma. 111 
tumors. 316 
xanthlc calculus, 112 
Blennorrhagia ; See Gonorrhea 
Blood : See also Erythrocytes ; Leukocytes 
coagulation; tbromboplastic reagent; development 
of more suitable preparation for measuring 
accelerated clotting tendency and for use fol- 
lowing administration of dicoumarin ( 3,3'-metfcy- 
Iene-bls- [4-hydroxycoumarln] ) , 137 
Iodine studies ; analysis of blood iodine In thyroid 
disease, 207 

pressure, high; renal hypertension, 31o 
proteins ; postoperative gouty arthritis. 229 
prothrombin ; thromboplastic reagent : develop- 
ment of more suitable preparation for measuring 
accelerated clotting tendency and for use fol- 
lowing administration of dicoumarin 13,2'- 
metbylenc-bis-[4-hydroxycoumarin]) . 137 
transfusion ; evaluation of gelatin and pectin solu- 
tions as substitutes for plasma In treatment of 
shock ; histologic changes produced In human 
beings, 34 

Bones ; See also under names of bones 
Diseases : See Osteomyelitis ; etc. 
osseous, cartilaginous and mixed tumors of human 
breast; review of literature , 1S4 

Brain, convulsive factor In commercial penicillin, 69 

Brambel. C. E. : Thromboplastic reagent ; develop- 
ment of more suitable preparation for measuring 
accelerated clotting tendency and for use fol- 
lowing administration of dicoumarin (3.2'- 
meThyIene-bis-f4-hydroxycouznarIn]). 137 

Breast, osseous, cartilaginous and mixed tumors of 
human breast ; review of literature. 1S4 

Bright’s Disease : See Nephritis 

Bryson. V.: Topical use of concentrated penicillin 
in surface-active solution, 219 

Bums, degenerative white blood cell picture as In- 
dication of toxemia from burns, 242 
influence of environmental temperature on shock, 
201 

metabolic alterations following thermal bums ; effect 
of variations in food intake on nitrogen balance 
of burned patients, 194 

Calculi: See under Bladder; Intestines; Kidneys: 

Urethra; etc. 

Calorimetry: See Metabolism 
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Cnmbel, r. : 
toxicosis 


Chronic thyroiditis and primary 
(exophthalmic poller), 323 


thyro- 


Cancer: See Sarcoma; Tumors; and under names 
of organs and regions, as Kidneys; Prostate; etc. 
Carbuncle, Hens!: See Nephritis 
Carpus : gee Wrist 


Cartilage, osseous, cartilaginous and mixed tumors 
of human breast; review of literature, 184 
transplantation of epiphysial cartilage, 148 
Cerebrum : See Drain 


Chemotherapy. 119, 330. See also renlclllln; Sul- 
fonamides; etc. 


Chest: Sec Thorax 


Children : See also Infants 
acute appendicitis In childhood, 258 

China and Chinese, experience with calculus of blad- 
der In north China, 82 

Cliondrogenesls : See under Cartilage 

CYpotta, S. V.-. Nlas'Ked traumatic rupture ol spleen, 
8 * 


Climacteric, male, 123 


Engelhardt. H.: Periarterial Infiltration in diagnosis 
of mlEraIne : experimental and 
hydrechlortd" 29T WUh eUCUP ’ ne aBd 
Enteritis ; See Intestines 


Enuresis: See Urination, incontinence 

Environment, influence of environmental temperature 
on shoct, 20 1 

Epididymis, malignant tumors, 119 
Epididymitis, traumatic, and orchitis, 329 

Epiphyses, slipping or upper femoral epiphysis; 
diagnostic and therapeutic considerations, 19 
transplantation of epiphysial cartilage, 148 

Erythrocytes, count ; masked traumatic rupture of 
spleen, 87 


Eueup Jne; See Migraine 
Exophthalmos : See Goiter, exophthalmic 
Extremities: See also under names of bones 
■Anu?uta.UnoL * Anvpita/Mxi 
ligation of femoral vein for chronic occlusive 
arterial disease; review of 118 ligations, 56 


Cold: Sco also Temperature 
anesthesia ; amputations, 59 


Face, acrylic resin as implant for correction of 
facial deformities, 233 


Coleman, F» P. : Traumatic hemothorax; decorlica- 
tion in treatment of chronic uninfected type, 14 
Colon: See also Intestines; Sigmoid 
cysts of urachus, 174 

Convalescence, protein metabolism during convales- 
cence after trauma ; recent studies, 1G6 
Convulsions, conruislre factor In commercial peni- 
cillin. G9 

Cook, E. X. : Review of urologlc surgery, 104, 309 

Coumarln, thromboplastic reagent ; development of 
more suitable preparation for measuring acceler- 
ated clotting tendency and for use following 
administration of dicoumarin (3,3'-methylene~ 
Ms-[4-hydroxycoumarIn]), 137 
Crypforcbfsm : See Testes 

Curtis, G. M> : Blood iodine studies ; analysis of 
blood iodine In thyroid disease, 207 
Cystostoroy: See under Bladder 
Cysts: Sec under names of organs and regions, as 
Kidneys; Urachus; etc. 

Dandy , W, E. : Minlere's disease In deaf-mute. 74 
Deaf -Mutism, Meniere’s disease in deaf-mute, 74 
Deformities: See under names of diseases, organs 
and regions 

Derbes, T. : Periarterial Infiltration In diagnosis 
and treatment of migraine ; experimental and 
clinical experiences with eucuplne and procaine 
hydrochloride, 296 
Dicoumarin: See Coumarin 
Diet and Dietetics: See also Nutrition 
metabolic alterations following thermal burns ; 
effect of variations In food Intake on nitrogen 
balance of burned patients, 194 
DTngJanni, V,: Early and late postoperative ambu- 
lation; comparative study of 303 cases, 214 
Disk, Intervertebral: See under Spine 
Diverticula : See Bladder ; Intestines ; etc. 

Draytryk, E. T.: Congenital malformations of anus 
and rectum; clinical study, 253 
Donaldson, G. A.: Meckel's diverticulum containing 
calculi, 286 

Duodenum, Ulcers: See Peptic Ulcer 

Elephantiasis; surgical treatment of lymphedema. 
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Femur, Epiphyses: See Epiphyses 
Fertman, M. B.: Blood iodine studies; analysis of 
blood iodine in thyroid disease, 20? 

Ficarra, B. J. : Postoperative pouty arthritis, 229 
Fistula, arteriovenous, between right commoD iliac 
artery and inferior vena cava; report of case 
of Its occurrence following operation for rup- 
tured intervertebral disk with cure by opera- 
tion. 6 

rectourinary, 124 

Food: See Diet and Dietetics; Nutrition 
Foot, transplantation of epiphysial cartilage, US 
Foramen, Interrertebral : See under Spine 
Freezing : See Cold 

funderburk, W. H-: Convulsive factor In commer- 
cial penicillin, 69 
Fungi : See Actinomycosis ; etc. 


ganglion. Stellate: See Anesthesia 

gangrene, thromboplastic reagent; 

more suitable preparation for measuring a 
ated clotting tendency to ® 
administration of dicoumarin (3^> -njetnyiene 
bis-t4-bydroxycoumarin]J, J57 
Gastrectomy : See under Stomach 
gastric Ulcer : See Peptic Ulcer 
gastrointestinal Tract: See Colon: Intestines. 

Rectum; Stomach; etc. 
nay, h. C.: Pneumothorax resulting from 

gastric ulcer; review of literature and r*l-‘ 
of case, 301 

Gelatin, evaluation of gelatin and pectin 

as substitutes for plasma In treatment of -fi* ;• 
histologic changes produced In human otmf-i - 
Genitals: See Genitourinary Tract; Urinary Tract. 

and under names of genitals, as Bents; etc. 
Genitourinary Tenet: See also Urinary Tract 
tumors of urogenital tract of young persons. ■* 
use ol penicillin In genitourinary Infections, u. 
Jiasser. S. T.: Ideation of femoral rein for cUroctc 
ocduslre arterial disease; review of 118 U- 3 
tions, 56 

;ipbulln in Blood : See Blood, rrotelns 

■oiler: See also Thyroid 
'exophthalmic; chronic tbyroMWa and 
thyrotoxicosis (exophthalmic gol cr). 



IX DUX TO VOLUME 50 


337 


Gonorrhea, penicillin treatment of. IIP 
treatment of sulfonamIde-n<l«tant gonorrhea with 
penicillin, 330 

Gout, postoperative pouty arthritis. 229 
Grace. K. J. : Topic,!! use of concentrated penicillin 
In surface-active solution, 219 
Grafts: See Cartilage 

Graves’ Disease: See Goiter, exophthalmic 

Green. C. C. : Desmoid tumor, 304 

Green. IV, T. : Slipping of upper femoral epiphysis: 

diagnostic and therapeutic considerations, IP 
Gurkan, K. I.: Chronic thyroiditis and primary 
thyrotoxicosis (exophthalmic colter). 123 
Gumma : Sec under Bladder 

Gutierrez. R.: .Review of urologlc surgery, 104, 30P 

Headache: See Migraine 
Heat: See Temperature 

Heller, C. G. : Metabolic alterations following 
thermal bums; effect of variations In food Intake 
on nitrogen balance of burned patients. 1P4 
Hematoma, syndrome of trauma to psoas muscle. 77 
Hemorrhoids, methods for reducing pain following 
hemorrhoidectomy ; technic and results In 72 
cases, 2P3 

Hemothorax, traumatic; decortication In treatment of 
chronic uninfected type, 14 
Henry. M. G. : Anomalous fusion of scaphoid and 
greater multangular bone. 240 
Hepler, A. B.; Review of urologlc surgery. 104, 309 
Hermaphroditism. 122. 330 

HInnan, F. : Review of urologlc surgery, 104, 309 
Hirshfeld, J. W. : Metabolic alterations following 
thermal bums ; effect of variations In food Intake 
on nitrogen balance of burned patients, 194 

Howard, J. E. : Protein metabolism during con- 
valescence after trauma; recent studies, 166 
Hudson, P. B. : Pneumothorax resulting from dis- 
secting gastric ulcer; review of literature and 
report of case, 301 
Hydatid of Morgagni : See Testes 
Hydronephrosis, 312 

Hypertension : See Blood pressure, high 
Hypoprothrombinemla : See Blood, prothrombin 

Hcum: See Intestines 
Ileus : See Intestines 
Incontinence : See Urination, Incontinence 
Infants, newborn ; congenital malformations of anus 
and rectum ; clinical study, 253 
Infection : See also Wounds ; and under names of 
bacteria 

topical use of concentrated penicillin In surface- 
active solution, 219 

Injuries : See Trauma ; and under diseases, organs 
and regions, as Bladder; Penis; Urethra; etc. 
Instruments : See also Apparatus 
new surgical, 94 

Intervertebral Disk: See Spine, intervertebral disk 
Intestines: See also Colon; Rectum; Sigmoid 
Intussusception : See Intussusception 
Meckel’s diverticulum containing calculi, 236 
Dicers : See Peptic Ulcer 

Intussusception, unusual Ileoileal intussusception, 307 
Iodine In Blood: See Blood, Iodine 
Irrigation, prophylaxis of wound Infection :__studles 
with reference to soaps and Irrigation, 177 


Jackie. R. K. ; Internal derangements of knee joint. 
271 

Jtjunum : Sec Intestines 
Ulcers : See Peptic Ulcer 

Johnson. H. C. : Convulsive factor In commercial 
penicillin, 69 

Joints : See under names of Individual joints, as 
Knee; etc. 


Kidneys: See also Urinary Tract 
anomalies, 104, 309 
calculi, 106 

Diseases : Sec Hydronephrosis : Nephritis 
malignant renal neoplasms; clinical and patho- 
logic study, 46 
operations. 313 
ptosis. 107 

renal hypertension, 323 
subcapsular extravasation, 107 
trauma, 307 
tuberculosis, 312 
tumors, 103, 311 
Wilms’s tumor of, 333 

Knee; Internal derangements of knee joint, 271 

Knox, G. : Lymphosarcoma primary In appendix ; 
study of 23 cases. 238 

Kozoll. D. D. : Evaluation of gelatin and pectin 
solutions as substitutes for plasma In treatment 
of shock; histologic changes produced In human 
beings, 34 


Lee, T. F. : Use of omentum to close perforations of 
stomach, 171 

Legs: See also Extremities; Foot; Knee; and under 
names of bones 
Amputation : See Amputation 


Leukocytes, degenerative white blood cell picture as 


con Llclitenberg. A.: Review of urologlc surgery. 
104, 309 


gaments : See Knee 
Triangular: See Wrist 

nton R. R. : Arteriovenous fistula between right 
common Iliac artery and Inferior vena “ Ta , 
port of case of its occurrence following operation 
for ruptured Intervertebral disk with cure y 
operation, 6 

_» „ rr . rv.ratfnii«Ti«: «;mnal anesthesia, oi>- 


Lungs : See Respiration ; Thorax ; etc. 

Lymph Nodes: See Lymphosarcoma 
Lvmphedema : See Elephantiasis 

Lymphosarcoma primary in appendix: study of -3 
cases, 2SS 


mmary Gland; See Breast 

rtln E C • Continuous spinal anesthesia ; obser- 
vations on 1,300 patients. 130 
drel’s Diverticula: See under Intestines 
iiclne. Military: See Military Medicine 
[ick, D. W.: Subtotal gastrectomy, 233 
alere’s Disease: See Vertigo, aural 
abollsm, blood iodine studies; analysis of blood 
iodine in thyroid disease, -0* 
letabolic alterations following thermal bum- . 
effect of variations in food intake on nitrogen 
balance of burned patients. 1.4 

-Methylene-BIs-(4-Hydroxycoumarin) : See Cou- 

maria 

-er F * Metabolic alterations following thermal 
burns;' effect of variations in food intake on 
nitrogen balance of burned patients, 19. 
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Meyer. K. A.: Evaluation of gelatin and main 

of shock- •°M S f U i >St | lUte i, S f0r pla5ma ln treatment 
beings, 34 1 stolof:lc chai >R« produced ln human 

Michelson. E. : Syndrome of trauma to psoas muscle. 

Micturition: Sec Urination 

Migraine. periarterial infiltration ln diagnosis and 
treatment; experimental and clinical experiences 
mth cucuplne and procaine hydrochloride, 296 

Military Medicine, Internal derangements of knee 
joint, 2i 1 

testicular tumors, 63 
Multangular Bone: Sec Wrist 

•MuscIMi syndrome of trauma to psoas muscle. 


FCC< !Tssfm 0n r 0t P latln and pectln solutions 

fo pIasma ln treatment of shock ; 
histologic changes produced in human beings, 

Penhale E. W. : Acrylic resin as implant for cor- 
reeffon of facial deformities, 233 

Penicillin, commercial, conrulslve factor In 69 

ae C tUe U solnln C .T 8 ntraM P " 1 ta 5urfa “- 

Therapy : See Gonorrhea ; Serves ; etc. 

Penis, trauma, 119 

Peptic Ulcer, pneumothorax resulting from dissecting 
gastric ulcer; review of literature and report 
of case, 301 

Peterson, L. TV. : Prophylaxis of wound infection * 
studies with reference to soaps and irrigation. 


Karat J. K. : Masked traumatic rupture of spleen, 

Narcosis : See Anesthesia 
.Navicular Pone: See Scaphoid Bone, Carpal 
Nephrectomy: See under Kidneys 
Nephritis, surgical aspect of, 314 
Nerves, Blocking: See under Anesthesia 
early repair of neural wounds with penicillin 
therapy, C7 

yervous System : See Brain ; Nerves ; etc. 

Newborn Infants ; See Infants, newborn 

Newman, EL E. : Pneumothorax resulting from dis- 
secting gastric ulcer; review of literature and 
report of case, 301 

Nipple : See Breast 

Nitrogen, metabolic alterations following thermal 
burns ; effect of variations in food intake on 
nitrogen balance of burned patients, 194 
Norcross, N. C. : Early repair of neural wounds with 
penicillin therapy, 6" 

Nucleus Pulposus : See Spine, intervertebral disk 
Nutrition: See also Diet and Dietetics; etc. 
experience with calculus of bladder in north China. 
82 

Obi, R. : Metabolic alterations following thermal 
bums; efTect of variations In food intake on 
nitrogen balance of burned patients, 194 


Phimosis, 330 

P/ftfng. 3f. A. : Metabolic alterations following 
thermal burns; effect of variations in food Intake 
on nitrogen balance of burned patients, 194 
Plastic Surgery: See under Face 
Plastics: See Acrylic Resin 

Pneumothorax resulting from dissecting gastric ulcer; 

review of literature and report of case, 301 
Popper, H. : Evaluation of gelatin and pectin solu- 
tions as substitutes for plasma in treatment of 
shock; histologic changes produced Jn human 
beings, 34 

Prepuce: See Penis; Phimosis 
Price, p. B.: Experience with calculus of bladder 
in north China, S2 

Esc of omentum to close perforations of stomach. 

m 

Prinzmetal, M.: Influence of environmental tempera- 
ture on shock, 201 

Procaine Hydrochloride: See Anesthesia; Migraine 
Prostate, carcinoma, 115, 31S 
operations on, 113, 327 
Prostatectomy: See under Prostate 
Proteins, in Blood: See Blood, proteins 
metabolic alterations following thermal burns; 
effect of variations in food intake on nitrogen 
balance of burned patients, 194 
metabolism during convalescence after trauma; 
recent studies, 166 

Prothrombin: See Blood, coagulation 


O’Conor, V. J. ; Review of urologic surgery, 104, 
309 

Oliguria : See Brine, suppression 

Omentum, use to close perforations of stomach, 171 

Operating Rooms: See Surgery 

Orchitis : See Testes 

Orthopedic Surgery, progress for 1943; review pre- 
pared by Editorial Board of American Academy 
of Orthopaedic Surgeons, 89 
Osteomyelitis, topical use of concentrated penicillin 
in surface-active solution, 219 
Owings, 3. C.: Methods for reducing pain following 
hemorrhoidectomy ; technic and results In 72 
cases, 293 

Oxygen : See Respiration 


Pain, methods for reducing pain following hemor- 
rhoidectomy ; technic and results In * - cases, 
293 

Patzer It. : Periarterial infiltration in diagnosis and 
treatment of migraine; experimental and clinics! 
experiences with eucupine and procaine hydro- 
chloride, 296 

Paul. M.: Unusual ileolleat intussusception, 307 


Ptosis; See under Kidneys 

Pyuria: See Urinary Tract, infections 

Ransohaff, J. L. : Surgical treatment of lymphedema. 
269 

Recruits: See Military Medicine 

Rectum, congenital malformations of anus an 
rectum; clinical study, 253 and 

urinary retention after operations on rectum 
sigmoid, 334 

Refrigeration : See Cold 

Research, 97 . 

Respiration, traumatic hemotborar: decort cation » 
treatment of chronic uninfected type, i* 

Richards, A. 3.: 

thermal bums; effect of variations 
on nilrogeD balance of burned p ' 

Roentgen Rays: See under names of organs, reg 
and diseases 

Rottino. A. : Osseous, cart!) aglnous and m «<1 J ® ~ 
of human breast; review of literature. 

Sarcoma: See also lymphosarcoma : Turn 

osseous, cartilaginous and mixed 
breast; review of literature, LI 
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sawyer, C. F. : rj*ts of urachus, 1 T I 

>caph<d<l llonr. Carpil ; anomalous fusion of 
scaphoid and greater multangular bone. 240 
Schmidt, K. R. : Subtotal pa«tr<rrln::jy. 223 
Scholl. a. J. : Review of urologic surgery. 10 4. not* 
Sco\t. H. W., Jr.: Acute appendicitis In childhood, 

25S 

Intcrpradt?: See Hermaphnnilt^m 
Shock. clinical, orientation to mechanism* o!, 1 
evaluation of gelatin and pectin solutions as 
substitutes for plasma In treatment of shock : 
histologic changes produced In human beings, ni 
influence of environmental temperature on, 20 i 
Sigmoid: See also Colon: Intestines 

urinary retention after operations on net urn and 
sigmoid, 334 

Soaps, prophylaxis of wound infection : studies with 
reference to soaps and irrigation, 177 
de Sousa Pereira. A.: Blocking of middle ccrrical 
and stellate ganglions with descending infiltra- 
tion anesthesia ; technic, accidents and thera- 
peutic indications, jr»2 

Spermatic Cord, tumors, IIP 

Spine, intervertebral disk; arteriovenous fistula 
between right common Iliac artery and inferior 
vena cava; report of case of Its occurrence fol- 
lowing operation for ruptured Intervertebral disk 
with cure by operation. 6 

Spleen,* masked traumatic rurture of, S7 
Stead. E. A.. Jr. : Orientation to mechanisms of 
clinical shock, 1 

Stclgmann, F. : Evaluation of gelatin and pectin 
solutions as substitutes for plasma In treatment 
of shock; histologic changes produced In human 
beings, 34 

SleJndler, A. : Research, 97 
Stomach, subtotal gastrectomy, 223 
Fleers : See Feptlc Ulcer 

use of omentum to close perforations of, 1 71 
Sulfonamides and anuria, 120 

Surgery: See also Apparatus; Instruments; Wounds; 
etc. 

early and late postoperative ambulation ; compara- 
tive study of 303 cases, 214 
postoperative gouty arthritis, 229 
thromboplastic reagent ; development of more suit- 
able preparation for measuring accelerated 
, clotting tendency and for use following admin- 
istration of dlcoumarln (3.3'-methylene-bis-[4- 
hydroxycoumarin]), 137 

Syphilis : See under names of organs and regions 

Temperature: See also Cold 
influence of environmental temperature on shock, 
201 

Testes : See also Epididymis ; Epididymitis 
cryptorchlsm, 327 
rupture of, 32S 

traumatic epididymitis and orchitis, 329 
tumors, 63, IIS, 327 

Thompson, G. J. : Review of urologic surgery, 104, 
30? 

Thorax, surgery, some recent accomplishments of. 277 
traumatic hemothorax; decortication in treatment 
of chronic uninfected type, 14 
Thrombophlebitis, thromboplastic reagent ; develop- 
ment of more suitable preparation for measuring 
accelerated clotting tendency and for use follow- 
ing administration of dicoumarin (3,3*-methy- 
Iene-bls-[4-hydroxycoumarln]), 137 
Thyroid, blood iodine studies ; analysis of blood 
Iodine in thyroid disease, 207 
chronic thrroiditls and primary thyrotoxicosis 
(exophthalmic goiter). 125 


Thyroiditis; Fee under Thyroid 
Thyrotoxicosis : Fee Goiter 

Toxemia, degenerative white Mood cell picture as 
Indication of toxemia from bums, 242 

Transplantation: Fee Cartilage; Ureters; etc. 
Trauma: Fee a!*o Hemothorax; Shock: etc. 

protein metabolism during convalescence after 
trauma ; recent studio, 166 
masked traumatic rupture of spleen. S7 
thromboplastic reagent; development of more 
suitable preparation for measuring accelerated 
clotting tendency and for use following adminis- 
tration of dlcoumarln (3,3*-methylene-bis-[4- 

hydrnxyroumarfnl), 137 

Tuberculosis : Fee under names of diseases, organs 
and region*, as Kidneys; etc. 

Tumors: Fee also Lymphosarcoma; Sarcoma: and 
under names of organs and regions, as Bladder: 
Breast ; Kidneys : Testes : Ureters ; etc 
dermoid, 301 

os«cou«. cartilaginous and mixed tumors of h irnan 
breast: review of literature. 1S4 
Wilms : Fee under Kidneys 

Ulcers, reptic: Fee Peptic Ulcer 
Urachus, cysts of. 174 
Ureterotomy: See under Ureters 
Ureters: See also Urinary Tract 
Intubated ureterotomy, 10? 
transplantation. 10S 
tumors, 315 

Urethra, calculi, 32? 
repair. 116 
trauma, 32? 

Urinary Tract: See also Genitourinary Tract; Kid- 
neys; Ureters; etc. 

aneurysm and urinary symptoms, 123 
Infections, 122, 330 
roentgenologic aspects of urology, 124 
Urination, Incontinence; stress Incontinence, 113 
urinary retention after operations on rectum and 
sigmoid, 334 

Urine : See also Urination 

suppression ; sulfonamide compounds and anuria. 
120 

Urologic surgery, review of, 104, 309 

Van Duyn, J., IT: Degenerative white blood cell Pic- 
ture as indication of toxemia from bums, 242 
Vasomotor System: See Arteries; Blood pressure; 
Veins 

Veins: See also Thrombophlebitis 

ligation of femoral vein for chronic occlusive 
arterial disease: review of US ligations, 56 
Pressure ; See Blood pressure 
Venous Pressure : See Blood pressure 
Vennooten, V. : Testfcular tumors, C3 
Vertebrae : See Spine 

Vertigo, aural; Meniere's disease in deaf-mute, *4 
Verumontanum : See Urethra 

Vincent!, A. L.: Masked traumatic rupture of spleen, 

S7 

Vitamins, K: See Blood, coagulation 
Volk, B. W. : Evaluation of gelatin and pectin 
solutions as substitutes for plasma in treat- 
ment of shock; histologic changes produced in 
human beings. 34 

Walker, A. E. : Convulsive factor in commercial 
penicillin, 69 

War : See Military Medicine; Wounds; etc. 
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Ware, F. F. : Acute appendicitis In childhood, 259 

Warren, 3. V.: Orientation to mechanisms of clinical 
shock, 1 

Weinberg, T. : Malignant renal neoplasms; clinical 
and pathologic study, 4G 

Wellman, V.: Continuous spinal anesthesia; observa- 
tions on 1,200 patients, 120 

Wenger, H. L. : Transplantation of epiphysial 
cartilage, 14$ 

White. J. W. : Amputations, apparatus and technic, 
S9 

White, F. D. : Arteriovenous fistula between right 
common iliac artery and Inferior vena cava ; 
report of case of Its occurrence following opera- 
tion for ruptured Intervertebral disk with cure 
by operation, G 


IMldbolz, E. : Review of urologic surgery, 104, 209 
Williams, H. H. : Metabolic alterations following 
thermal burns; effect of variations In food Intake 
on nitrogen balance of burned patients, 194 
Willson, K. : Osseous, cartilaginous and mired tumors 
of human .breast; review of literature, 1S4 
Wilms Tumor; See under Kidneys 
Wounds : See also Military Medicine 
prophylaxis of wound infection ; studies with 
reference to soaps and irrigation, 177 
traumatic hemothorax; decortication in treatment 
of chronic uninfected type, 14 
Wrist; See also Scaphoid Bone, Carpal 
anomalous fusion of scaphoid and greater mul- 
tangular bone, 240 




